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(54) WORKING DEVICE AND WORKING MACHINE PROVIDED THEREWITH

(57) To provide a working device configured to ap-
propriately process (consume) regenerative power gen-
erated in an electric motor and to prevent the regenera-
tive power from badly affecting an output of the working
device.

A working device (3) connected to a traveling vehicle
(2) having a prime mover (11) and configured to perform
an agricultural work, includes: a working portion (32) to
perform an agricultural work; an electric motor (23) to be
driven by electric power; a power transmission mecha-

nism (50) to which power generated by the electric motor
is inputted, configured to transmit the power to the work-
ing portion; a regeneration resistor (91) to consume a
regenerative power generated in the electric motor; a
switch portion (92) to switch, between a connecting state
and a shut-off state, a state established between the elec-
tric motor and the regeneration resistor; and a controller
portion (93) to control driving of the electric motor and
switching of the switch portion.
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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a working device such as a sprayer device and to a working machine having
the working device.

[BACKGROUND ART]

[0002] A sprayer device disclosed in Patent Document 1 is previously known.
[0003] The sprayer device disclosed in Patent Document 1 is driven by rotating an electric motor with electric power
supplied from a tractor.

[RELATED ART DOCUMENTS]

[PATENT DOCUMENTS]

[0004] [Patent Document 1] Japanese Unexamined Patent Application Publication No. 2003-153623

[DISCLOSURE OF THE PRESENT INVENTION]

[PROBLEMS TO BE SOLVED BY THE PRESENT INVENTION]

[0005] However, the technique disclosed in Patent Document 1 does not consider the processing of the regenerative
power generated in the electric motor. For example, a negative torque may be applied to the electric motor depending
on the power of the engine supplied from the tractor and on the load state of the electric motor. In this case, since
regenerative power (regenerative power) is generated in the electric motor, the working device may be incapable of
obtaining a desired output (a revolving speed or the like) unless the regenerative power is consumed. The technique
disclosed in Patent Document 1 is incapable of solving that problem.
[0006] In view of the problem mentioned above, the present invention intends to provide a working device configured
to appropriately process (consume) the regenerative power generated in the electric motor and to prevent the generating
of the regenerative power from adversely effecting output of the sprayer device (a working machine).
[0007] As a method for solving the above problem, it can be considered that a working device is provided with a
regeneration resistor for consuming the regenerative power, the regeneration resistor is enabled when the electric motor
is in the regenerative state, and the regeneration resistor is invalid when the electric motor is in the powering state.
However, when the actual required power (an actual load) of the electric motor fluctuates significantly, the regenerative
state and the powering state may frequently be switched. In this case, a switch portion (a relay, and the like) that switches
the regeneration resistor between valid and invalid is frequently switched, so the durable number of switching the switch
portion ends in a short period of time, and the regenerative power generated in the electric motor cannot be appropriately
processed (consumed).
[0008] Thus, the present invention further intends to provide a working device configured to appropriately process
(consume) the regenerative power generated in an electric motor even when a fluctuation of actual require power (an
actual load) of the electric motor is large.

[MEANS OF SOLVING THE PROBLEMS]

[0009] A working device according to one aspect of the present invention, which is connected to a traveling vehicle
having a prime mover and configured to perform an agricultural work, includes: a working portion to perform an agricultural
work; an electric motor to be driven by electric power; a power transmission mechanism to which power generated by
the electric motor is inputted, configured to transmit the power to the working portion; a regeneration resistor to consume
a regenerative power generated in the electric motor; a switch portion to switch, between a connecting state and a shut-
off state, a state established between the electric motor and the regeneration resistor; and a controller portion to control
driving of the electric motor and switching of the switch portion.
[0010] The electric motor is driven by electric power supplied from the traveling vehicle. Power generated by the
electric motor and power supplied from the prime mover are inputted to the power transmission mechanism.
[0011] The controller portion switches the switch portion to be in the connecting state when the regenerative power
is generated, and switches the switch portion to be in the shut-off state when generation of the regenerative power stops.
[0012] The electric motor includes a plurality of electric motors. The controller portion switches the switch portion to
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be in the connecting state when at least one of the electric motors generates regenerative power.
[0013] The electric motor includes a plurality of electric motors. The controller portion switches the switch portion to
be in the connecting state when all of the electric motors generate regenerative power.
[0014] The electric motor includes a plurality of electric motors. The controller portion switches the switch portion to
be in the connecting state when all of the electric motors generate regenerative power or when one of the electric motors
generates regenerative power and the others of the electric motors generate powering power and the regenerative power
generated by the one of the electric motors is larger than the powering power generated by each of the others of the
electric motors.
[0015] The electric motor includes a plurality of electric motors. The controller portion switches the switch portion to
be in the connecting state in transmitting a signal that orders at least one of the electric motors to reversely revolve.
[0016] The prime mover is an engine. The power transmission mechanism has: a planetary gear mechanism having:
a first inputting portion to which power from the engine is inputted through a PTO shaft; and a second inputting portion
to which power generated by the electric motor is inputted; and an outputting portion to output the power from the
planetary gear mechanism to the working portion.
[0017] A working machine according to one aspect of the present invention includes: a traveling vehicle having a prime
mover; and a working device connected to the traveling vehicle and configured to perform an agricultural work. The
working device includes: a working portion to perform the agricultural work; an electric motor to be driven by electric
power; a power transmission mechanism to which power generated by the electric motor is inputted, configured to
transmit the power to the working portion; a regeneration resistor to consume a regenerative power generated in the
electric motor; and a switch portion to switch, between a connecting state and a shut-off state, a state established
between the electric motor and the regeneration resistor. The traveling vehicle or the working device has a controller
portion to control driving of the electric motor and switching of the switch portion.
[0018] The working machine mentioned above includes: an inverter to control driving of the electric motor; and a power
supply circuit connected to the inverter and configured to supply electric power to the electric motor through the inverter.
The inverter includes a protection device to stop an output when a load voltage exceeds a predetermined voltage. The
controller portion switches the switch portion when a voltage of the power supply circuit exceeds a threshold voltage set
between the predetermined voltage and a rated voltage of the power supply circuit.
[0019] Power of the prime mover is inputted to the power transmission mechanism through a PTO shaft. The controller
portion calculates a revolving speed of the rotor based on a revolving speed of the electric motor and a revolving speed
of the PTO shaft.
[0020] The working device mentioned above includes: an inverter to control driving of the electric motor; a power
supply circuit connected to the inverter and configured to supply electric power to the electric motor through the inverter;
and a detector to detect a revolving speed of the electric motor. The controller portion calculates a revolving speed of
the rotor based on an ordered revolving speed transmitted from the controller portion to the inverter to control a revolving
speed of the electric motor and on a received revolving speed detected by the detector and transmitted from the inverter.
[0021] The controller portion calculates a revolving speed of the rotor as a value between the ordered revolving speed
and the received revolving speed.
[0022] A working device according to one aspect of the present invention, which is connected to a traveling vehicle
having a prime mover and configured to perform an agricultural work, includes: a working portion to perform an agricultural
work, using revolving of a rotor; an electric motor to be driven by electric power; a power transmission mechanism to
which power generated by the electric motor is inputted, configured to transmit the power to the working portion; a
regeneration resistor to consume a regenerative power generated in the electric motor; a switch portion to switch,
between a connecting state and a shut-off state, a state established between the electric motor and the regeneration
resistor; and a controller portion to control switching of the switch portion. The controller portion sets the switch portion
to be in the shut-off state when an actual required power of the electric motor is a positive value larger than 0W and is
equal to or more than a first threshold value determined based on a fluctuation width of the actual required power
determined by a revolving speed of the rotor.
[0023] The controller portion sets the first threshold value based on a first fluctuation width of the actual required power
when a revolving speed of the rotor is a first revolving speed, and sets the first threshold value based on a second
fluctuation width of the actual required power larger than the first fluctuation width when a revolving speed of the rotor
is a second revolving speed lower than the first revolving speed.
[0024] The controller portion sets the switch portion to be in the connecting state when the actual required power of
the electric motor is equal to or less than a second threshold value lower than the first threshold value.
[0025] The second threshold value is set to a negative value less than 0W.
[0026] The second threshold value is set to a positive value larger than 0W.
[0027] The first threshold value is set to a summation of the second threshold value and a value obtained by multiplying
the fluctuation width of the actual required power with a safety rate.
[0028] The fluctuation width of the actual required power to be used for setting of the first threshold value is a fluctuation
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width of the actual required power at a stationary revolving speed of the rotor performing work under a stationary state.
The stationary revolving speed is a revolving speed at which the actual required power of the electric motor alternately
fluctuating between a regenerative state and a powering state.
[0029] The controller portion continuously maintains the shut-off state even when the actual required power is lower
than the first threshold value after setting the switch portion to be in the shut-off state when the actual required power
is equal to or more than the first threshold value, then the switch portion is set to be in the connecting state when the
actual required power is equal to or less than the second threshold value, and then the switch portion is set to be in the
shut-off state when the actual required power is equal to or more than the first threshold value.
[0030] The electric motor includes a plurality of electric motors. The controller portion sets the switch portion to be in
the shut-off state when summation of the actual required powers of the electric motors is a positive value larger than
0W, and sets the switch portion to be in the connecting state when the summation is equal to or less than a second
threshold value lower than the first threshold value.
[0031] The prime mover is an engine. A power of the engine is inputted to the power transmission mechanism through
a PTO shaft.
[0032] A working device according to one aspect of the present invention, which is connected to a traveling vehicle
having a prime mover and configured to perform an agricultural work, includes: a working portion to perform an agricultural
work, using revolving of a rotor; an electric motor to be driven by electric power; a power transmission mechanism to
which power generated by the electric motor is inputted, configured to transmit the power to the working portion; a
regeneration resistor to consume a regenerative power generated in the electric motor; a switch portion to switch,
between a connecting state and a shut-off state, a state established between the electric motor and the regeneration
resistor; and a controller portion to control driving of the electric motor and switching of the switch portion. The controller
portion sets the switch portion to be in the shut-off state when an ordered revolving speed of the rotor ordered by the
controller portion is a work-stopping revolving speed at which a work is stopped and an actual revolving speed of the
rotor is the work-stopping revolving speed.
[0033] The electric motor includes a plurality of electric motors. The working portion includes a plurality of rotors. The
controller portion sets the switch portion to be in the shut-off state when all of the ordered revolving speeds of the rotors
are the work-stopping revolving speeds and all of the actual revolving speeds of the rotors are the work-stopping revolving
speeds.
[0034] The prime mover is an engine. A power of the engine is inputted to the power transmission mechanism through
a PTO shaft.
[0035] The work-stopping revolving speed is Orpm.
[0036] A working device according to one aspect of the present invention, which is connected to a traveling vehicle
having a prime mover and configured to perform an agricultural work, includes: a working portion to perform an agricultural
work, using revolving of a rotor; an electric motor to be driven by electric power; a power transmission mechanism to
which power generated by the electric motor is inputted, configured to transmit the power to the working portion; a
regeneration resistor to consume a regenerative power generated in the electric motor; a switch portion to switch,
between a connecting state and a shut-off state, a state established between the electric motor and the regeneration
resistor; and a controller portion to control driving of the electric motor and switching of the switch portion. The controller
portion sets the switch portion to be in the connecting state when an ordered revolving speed of the rotor ordered by
the controller portion is changing and an actual revolving speed of the rotor does not reach a predetermined revolving
speed range including the ordered revolving speed.
[0037] The working device mentioned above includes a generator to supply electric power to the electric motor. The
controller portion sets the switch portion to be in the shut-off state when an actual required power of the electric motor
is larger than a half of a rated output value of the generator.
[0038] The controller portion sets the switch portion to be in the connecting state when the ordered revolving speed
of the rotor is changing toward a deceleration side and the actual revolving speed of the rotor does not reach the
predetermined revolving speed range.
[0039] The controller portion sets the switch portion to be in the connecting state when the ordered revolving speed
of the rotor is changing, to the deceleration side, toward a work-stopping revolving speed at which a work by the rotor
is stopped and the actual revolving speed of the rotor does not reach the work-stopping revolving speed.
[0040] The electric motor includes a plurality of electric motors. The working portion includes a plurality of rotors. The
controller portion sets the switch portion to be in the connecting state when the ordered revolving speed of at least one
of the rotors is changing and the actual revolving speed of at least one of the rotors does not reach the predetermined
revolving speed range.
[0041] The controller portion sets the switch portion to be in the connecting state when the ordered revolving speed
of at least one of the rotors is changing toward the deceleration side and the actual revolving speed of at least one of
the rotors does not reach the predetermined revolving speed range.
[0042] The controller portion sets the switch portion to be in the connecting state when the ordered revolving speed
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of at least of the rotors is changing, to the deceleration side, toward a work-stopping revolving speed at which a work
by the rotor is stopped and the actual revolving speed of at least one of the rotors does not reach the work-stopping
revolving speed.
[0043] The working device is any one of a fertilizer sprayer device to spray fertilizer to an agricultural field, a chemicals
sprayer device to spray chemicals to the agricultural field, a seeder device to sow seeds to the agricultural field, and a
baler device to collect and bale harvested products.
[0044] A working machine according to one aspect of the present invention includes: a traveling vehicle having a prime
mover; and the working device mentioned above which is connected to the traveling vehicle.

[EFFECTS OF THE PRESENT INVENTION]

[0045] According to the working device and the working machine, the working device and the working machine are
provided with the regeneration resistor to consume the regenerative power generated in the electric motor, the switch
portion to switch, between a connecting state and a shut-off state, a state established between the electric motor and
the regeneration resistor, and the controller portion to control the driving of electric motor and the switching operation
of switch portion. In this manner, the regeneration resistor is capable of appropriately processing (consuming) the
regenerative power generated in the electric motor, and capable of preventing the generating of the regenerative power
from adversely effecting output of the working machine.
[0046] In addition, according to the working device and the working machine, the threshold value of the actual required
power of the motor at which the switch portion switches from the connecting state to the shut-off state is offset from 0W
to a positive value side (the side in which the motor is in the powering state). Thus, in a region (a low revolving speed
region) in which the actual required power of the motor fluctuates while the regenerating state and the powering state
alternate, the switch portion maintains the connecting state without being in the shut-off state. In this manner, it is possible
to prevent the switch portion from frequently switching between the connecting state and the shut-off state. As the result,
the regenerative power generated in the electric motor can be appropriately processed (consumed) even when the
actual required power (an actual load) of the electric motor fluctuates greatly.
[0047] In addition, according to the working device and the working machine, the regenerative power generated in the
electric motor can be appropriately processed (consumed) even when the actual required power (an actual load) of the
electric motor fluctuates greatly. In particular, since the switch portion is prevented from switching to the connecting
state under the state where the powering power is generated in the electric motor, unnecessary switching operation of
the switch portion can be eliminated. Thus, the life of the switch portion can be extended, and regenerative power can
be appropriately processed (consumed) over a long period of time.
[0048] In addition, according to the working device and the working machine, the regenerative power generated in the
electric motor can be appropriately processed (consumed) even when the actual required power (an actual load) of the
electric motor fluctuates greatly. In particular, when the ordered revolving speed of the rotor is changing and the actual
revolving speed of the rotor does not reach the predetermined revolving speed range including the ordered revolving
speed, the switch portion is in the connecting state. Thus, during the period when the actual required power of the electric
motor fluctuates greatly, the connecting state is maintained without switching the switch portion. In this manner, unnec-
essary switching operation of the switch portion can be eliminated, the life of the switch portion can be extended, and
thus the regenerative power can be appropriately processed (consumed) for a long period of time.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0049]

FIG. 1 is a side view illustrating a whole configuration of a working machine according to embodiments of the present
invention.
FIG. 2 is a plan view illustrating a rear portion of the working machine according to the embodiments.
FIG. 3 is a view illustrating a power transmission system of the working machine according to the embodiments.
FIG. 4 is a back view illustrating a sprayer device according to the embodiments.
FIG. 5 is a side view illustrating a rear portion of a tractor to which the sprayer device is connected according to the
embodiments.
FIG. 6 is a perspective view illustrating a state where a power generator unit is attached to a rear portion of the
tractor according to the embodiments.
FIG. 7 is a perspective view illustrating a state where the power generator unit is attached to a rear portion of a
transmission case according to the embodiments.
FIG. 8 is an exploded perspective view illustrating a way of attaching the power generator unit to the transmission
case according to the embodiments.
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FIG. 9 is a perspective view illustrating the power generator unit according to the embodiments.
FIG. 10 is a back view illustrating the power generator unit according to the embodiments.
FIG. 11 is a front view illustrating the power generator unit according to the embodiments.
FIG. 12 is a plan view illustrating the power generator unit according to the embodiments.
FIG. 13 is a bottom view illustrating the power generator unit according to the embodiments.
FIG. 14 is an exploded perspective view illustrating the power generator unit according to the embodiments.
FIG. 15 is a vertical cross-section view illustrating a transmission unit according to the embodiments.
FIG. 16 is an exploded perspective view illustrating a way of attaching a cover member to an attachment frame
according to the embodiments.
FIG. 17 is a view illustrating a configuration of a driver portion including a power transmission mechanism according
to the embodiments.
FIG. 18 is a view illustrating a working machine having a regenerative power processor portion according to the
embodiments.
FIG. 19 is a view illustrating a configuration of the regenerative power processor portion according to the embodi-
ments.
FIG. 20 is a table representing an example of driving pattern (pattern 1) of the driver portion according to the
embodiments.
FIG. 21 is a table representing an example of driving pattern (pattern 2) of the driver portion according to the
embodiments.
FIG. 22 is a table representing an example of driving pattern (pattern 3) of the driver portion according to the
embodiments.
FIG. 23 is a table representing an example of driving pattern (pattern 4) of the driver portion according to the
embodiments.
FIG. 24 is a table in which items relating to the power is added to the table of pattern 3 according to the embodiments.
FIG. 25 is a graph schematically showing a relation between a revolving speed of a rotor and a fluctuation of an
actual required power in a case where a working device is a sprayer device according to the embodiments.
FIG. 26 is a graph showing an example of relation between an actual revolving speed of a first motor, an actual
revolving speed of a second motor, an ordered revolving speed and actual revolving speed of a rotor (a first rotor
and a second rotor), a summed value of an actual required power of a first motor and an actual required power of
a second motor, and a status of a switch portion according to the embodiments.
FIG. 27 is a view illustrating a relation between an ordered revolving speed R1, a received revolving speed R2, and
a corrected revolving speed R3 according to the embodiments.
FIG. 28 is a graph schematically showing a temporal changes of the ordered revolving speed R1, the received
revolving speed R2, and the corrected revolving speed R3 according to the embodiments.
FIG. 29 is a view enlarging a part of FIG. 28 according to the embodiments.
FIG. 30 is a front perspective view of a sprayer device according to the embodiments.
FIG. 31 is a rear perspective view of the sprayer device according to the embodiments.
FIG. 32 is a plan view extracting a frame, a wind guide member, a rotor, a rotor blade, and the like of the sprayer
device according to the embodiments.
FIG. 33 is a back view extracting the frame, the wind guide member, the rotor, the rotor blade, and the like of the
sprayer device according to the embodiments.
FIG. 34 is a left side view extracting the frame, the wind guide member, the rotor, the rotor blade, and the like of the
sprayer device according to the embodiments.
FIG. 35 is a perspective view illustrating a state where an adapter according to a first embodiment is attached to a
power generator unit according to the embodiments.
FIG. 36 is a side view illustrating the state where the adapter according to the first embodiment is attached to the
power generator unit according to the embodiments.
FIG. 37 is a side view illustrating a state where an adapter according to a second embodiment is attached to the
power generator unit according to the embodiments.
FIG. 38 is a side view illustrating a state where an adapter according to a third embodiment is attached to the power
generator unit according to the embodiments.
FIG. 39 is a side view illustrating a state where an adapter according to a fourth embodiment is attached to the
power generator unit according to the embodiments.
FIG. 40 is a side view illustrating a state where the power generator unit is attached to a spreader with use of the
adapter according to the embodiments.
FIG. 41 is a side view illustrating a state where the power generator unit is attached to a sprayer with use of the
adapter according to the embodiments.
FIG. 42 is a side view illustrating a state where the power generator unit is attached to a towing member with use
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of the adapter according to the embodiments.
FIG. 43 is a side view illustrating a state where the power generator unit is attached to a hitch of a tractor with use
of the adapter according to the embodiments.

[BEST MODE FOR CARRYING OUT THE PRESENT INVENTION]

[0050] Hereinafter, an embodiment of the present invention will be described with reference to the drawings as ap-
propriate.
[0051] First, the working machine 1 according to embodiments of the present invention will be described below.
[0052] FIG. 1 shows a side view of a whole of the working machine 1, and FIG. 2 shows a plan view of the rear portion
of the working machine 1.
[0053] The working machine 1 includes a traveling vehicle 2 and a working device 3.
[0054] The traveling vehicle 2 is a vehicle that travels while towing the working device 3. In the embodiment, since
the traveling vehicle 2 is a tractor, the traveling vehicle 2 will be described below as the tractor 2. However, the traveling
vehicle 2 is not limited to a tractor, and may be an agricultural vehicle such as a combine or rice transplanter, or a
construction vehicle. The traveling vehicle 2 may be a pickup truck.
[0055] The working device 3 is a device for performing a work (an agricultural work) on an agricultural field or the like.
The working device 3 is an implement or an attachment towed by the traveling vehicle 2. However, the working device
3 may be an independent device that can travel independently without being pulled by the traveling vehicle 2.
[0056] First, the overall configuration of the tractor (traveling vehicle) 2 will be described below.
[0057] The tractor 2 includes a vehicle body 4, a traveling device 5, and a connector device 6. In the embodiment of
the present invention, the front side of a driver sitting on a driver seat 7 mounted on the vehicle body 4 (the left side in
FIG. 1) is referred to as the front, the rear side of the driver (the right side in FIG. 1) is referred to as the rear, the left
side of the driver (the front surface side of FIG. 1) is referred to as the left, and the right side of the driver (the back
surface side of FIG. 1) is referred to as the right. In addition, a horizontal direction K2 (see FIG. 2) that is a direction
orthogonal to the front-rear direction K1 (see FIG. 1) will be described as a vehicle width direction.
[0058] The vehicle body 4 has a vehicle body frame 8, a clutch housing 9, and a transmission case 10. The vehicle
body frame 8 extends in the front-rear direction of the vehicle body 4. A prime mover 11 is mounted on the vehicle body
frame 8. In the embodiment, the prime mover 11 is an internal combustion engine. In particular, the prime mover 11 is
an engine, and is, more in particular, a diesel engine. Hereinafter, the prime mover 11 will be described as the engine 11.
[0059] The engine 11 is mounted on the vehicle body frame 8 and arranged in the front portion of the vehicle body 4.
The clutch housing 9 is connected to the rear portion of the engine 11 and houses the clutch. The transmission case 10
is connected to the rear portion of the clutch housing 9 and stretches rearward. The transmission case 10 houses a
transmission 13 and a rear wheel differential device 14 which will be described later.
[0060] The traveling device 5 has a front wheel 5F provided at the front portion of the vehicle body 4 and a rear wheel
5R provided at the rear portion of the vehicle body 4. The front wheels 5F are supported by the vehicle body frame 8.
The rear wheel 5R is supported by the output shaft of the rear wheel differential device 14. The traveling device 5 is a
tire type in the present embodiment, but may be a crawler type.
[0061] The connector device 6 is a device to connect the working device 3 to the rear portion of the tractor 2. In the
embodiment, the connector device 6 includes a three-point link mechanism. The specific configuration of the connector
device 6 in this embodiment will be described later. However, the configuration of the connector device 6 is not particularly
limited thereto as long as the working device 3 can be connected to the rear portion of the traveling vehicle 2. For
example, when the traveling vehicle 2 is a pickup truck, the connector device 6 connects the working device 3 by a
mechanism other than the three-point link mechanism.
[0062] The working device 3 is, for example, a sprayer device for spraying spraying substances (powder particles, or
the like) such as fertilizers or chemicals, a tiller device for cultivating, a harvester device for harvesting, a mower device
for mowing grass and the like, a tedder device of tedding grass and the like, a rake device for collecting grass and the
like, and a baler device for baling grass and the like. In FIG. 1 and Fig. 2 show an example of the sprayer device attached
as the working device 3.
[0063] The traveling vehicle 2 includes an ECU (Electric Controller portion) that is a controller portion to control electric
components and the like mounted on the traveling vehicle 2. The ECU (hereinafter, referred to as "in-vehicle ECU") is
constituted of a microprocessor including a CPU, an EEPROM, and the like. The in-vehicle ECU and electrical components
are communicably connected through a line such as the CAN (Controller Area Network).
[0064] The tractor 2 includes a PTO shaft 19 to transmit power from the engine 11 to drive the tractor 2 to a working
device or the like. The PTO shaft 19 protrudes rearward from the transmission case 10.
[0065] FIG. 3 shows the power transmission system of the working machine 1.
[0066] As shown in FIG. 3, the transmission 13 includes a main shaft (a propulsion shaft) 13a, a main transmission
portion 13b, an auxiliary transmission portion 13c, a shuttle portion 13d, and a PTO power transmission portion 13e.
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The propulsion shaft 13a is rotatably supported by the housing case of the transmission 13. Power from the crankshaft
of the engine 11 is transmitted to the propulsion shaft 13a. The main transmission portion 13b has a plurality of gears
and a shifter that changes the engagement of the gears. The main transmission portion 13b changes the revolving speed
inputted from the propulsion shaft 13a and outputs (shifts) by appropriately changing the connection (engagement) of
a plurality of gears with a shifter.
[0067] The sub-transmission portion 13c has a plurality of gears and a shifter for changing the engagement of the
gears, similar to the main transmission portion 13b. The sub-transmission portion 13c changes the revolving speed
inputted from the main transmission portion 13b and outputs (shifts) by appropriately changing the connection (engage-
ment) of a plurality of gears with a shifter.
[0068] The shuttle portion 13d has a shuttle shaft 16 and a forward/backward switch portion 17. The power outputted
from the auxiliary transmission portion 13c is transmitted to the shuttle shaft 16 through gears and the like. The rear axle
differential device 14 is provided on the shuttle shaft 16. The rear wheel differential device 14 rotatably supports a rear
axle that supports the rear wheel 5R. The forward/reverse switch portion 17 is constituted of, for example, a clutch such
as a hydraulic clutch or an electric clutch, and switches the revolving direction of the shuttle shaft 16, that is, the forward
and backward movements of the tractor 2 by engaging and disengaging the clutch.
[0069] The PTO power transmission portion 13e has a PTO clutch 18 and a PTO shaft 19. The PTO shaft 19 is rotatably
supported and is capable of transmitting power from the propulsion shaft 13a. The PTO shaft 19 has a PTO propulsion
shaft 19a and a PTO output shaft 19b. The PTO propulsion shaft 19a is connected to the PTO output shaft 19b with the
PTO transmission portion 20. However, the PTO propulsion shaft 19a may be connected to the PTO output shaft 19b
without the PTO transmission portion 20.
[0070] The PTO transmission portion 20 is capable of changing the revolving speed of the PTO propulsion shaft 19a
and transmitting the revolving speed to the PTO output shaft 19b by using an operation portion such as a PTO speed
change lever. The PTO transmission portion 20 includes a gear shift actuator such as an electromagnetic solenoid or
an electric motor configured to operate the operation portion based on a control signal from the controller portion (in-
vehicle ECU), for example. The PTO clutch 18 is a clutch configured to be switched between a connecting state in which
the power of the propulsion shaft 13a is transmitted to the PTO shaft 19 and a shut-off state in which the power of the
propulsion shaft 13a is not transmitted to the PTO shaft 19. In particular, the PTO clutch 18 is provided between the
propulsion shaft 13a and the PTO propulsion shaft 19a. The PTO clutch 18 is constituted of a hydraulic clutch, an electric
clutch, or the like, and when the clutch is engaged or disengaged, a state where the power of the propulsion shaft 13a
(the power of the engine 11) is transmitted to the PTO shaft 19 and a state where the power of the propulsion shaft 13a
is not transmitted to the PTO shaft 19 are respectively switched.
[0071] A power divider portion 21 is provided in the middle of the PTO output shaft 19b. The power divider portion 21
divides a revolving power transmitted to the PTO output shaft 19b into a first path 21a for outputting the revolving power
from the input shaft 24 connected to the PTO output shaft 19b and a second path 21b for transmitting the revolving
power to the generator 15. The power divider portion 21 includes a transmission mechanism 25 (see FIG. 15) described
later. In the embodiment, the transmission mechanism 25 is a transmission mechanism including gears. However, the
transmission mechanism 25 that constitutes the power branch portion 21 is not limited to the transmission mechanism
including the gears, and may be another type of transmission mechanism (for example, a mechanism including a pulley
and a belt, a mechanism including a sprocket and a chain, and the like).
[0072] The generator 15 provided on the second path 21b is connected to the motor 23 with the inverter 22. The motor
23 is an electric motor, and is driven (revolved) by the power (electric power) from the generator 15. The inverter 22
serves as a transmission that changes the revolving speed (speed) of the motor 23. The number of the motors 23 to be
driven by the power from the generator 15 may be one or two or more. In the embodiment, the number of the motors
23 to be driven by the power from the generator 15 is two. Hereinafter, two of the motors 23 are respectively referred
to as a first motor 231 and a second motor 232. The first motor 231 and the second motor 232 will be described in detail later.

<Generator unit>

[0073] Next, the generator unit 12 including the generator 15 will be described below.
[0074] As shown in FIG. 5 and FIG. 6, the generator unit 12 is mounted on the tractor (a traveling vehicle) 2. More in
particular, as shown in FIG. 7 and FIG. 8, the generator unit 12 is mounted on the rear portion of the transmission case 10.
[0075] As shown in FIG. 9 to FIG. 15, the generator unit 12 includes a generator 15, an input shaft 24, a transmission
mechanism 25, an attachment frame 26, and a connector 27. The generator unit 12 will be described below, but the
direction with respect to the generator unit 12 is based on the state in which the generator unit 12 is mounted on the
rear portion of the tractor 2 (see FIG. 5 and FIG. 6). In particular, a direction indicated by an arrowed line A in FIG. 9 is
referred to as the front, a direction indicated by an arrowed line B is referred to as the rear, a direction indicated by an
arrowed line C is referred to as the left, and a direction indicated by an arrowed line D is referred to as the right. In
addition, the direction indicated by an arrowed line A and the direction indicated by an arrowed line B are collectively
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referred to as a vertical direction, and the direction indicated by an arrowed line C and the direction indicated by an
arrowed line C are collectively referred to as the vehicle width direction.
[0076] The generator 15 is an alternator in the embodiment. However, the generator 15 may be a motor generator.
The generator 15 rectifies the generated AC power and then outputs the DC power. However, the generator 15 may
output the AC power. The output voltage of the generator 15 can be lower than 75V (less than 75V). According to the
Low Voltage Directive (LVD) (2014/35/EU), electrical equipment used in the voltage range of DC 75V to 1500V is required
to have the safety conforming to the regulation. However, by making the output voltage of 15 lower than 75 V, it can be
used in a safer voltage range, which is lower than the voltage range specified by the LVD.
[0077] In addition, the generator 15 preferably has an output voltage of 60V or less. By using the generator 15 having
an output voltage of 60V or less, no insulation measure is required. Moreover, it is excellent in safety and can reduce
power consumption. Furthermore, the generator 15 can be made smaller and lighter.
[0078] Furthermore, the output voltage of the generator 15 can be set to 48V or less. By setting the output voltage of
the generator 15 to 48V or less, the electrification technique for automobiles can be applied. In addition, electric power
can be supplied to various types of working devices 3 for the agricultural work, and can drive them.
[0079] The output power of the generator 15 is preferably20 kW or less, and is set in the range of, for example, 1kW
to 20kW, 5kW to 20kW.
[0080] The input shaft 24 is a shaft to which power from the engine 11 is inputted. As shown in FIG. 15, the input shaft
24 has a first connector portion 24a on one end side. The PTO shaft 19 (PTO output shaft 19b) is connected to the first
connector portion 24a. In the present embodiment, the external tooth spline formed on the PTO output shaft 19b is fitted
to the internal tooth spline formed on the first connector portion 24a. In this manner, the power from the engine 11 is
inputted to the input shaft 24 from the first connector portion 24a through the PTO output shaft 19b. A second connector
portion 24b is provided on the other end side of the input shaft 24. The second connector portion 24 can be connected
to the working device 3. In the present embodiment, the second connector portion 24b is an external tooth spline formed
on the outer circumference of the input shaft 24. Thereby, the power inputted to the input shaft 24 can be transmitted
to the working device 3.
[0081] The PTO output shaft 19b may be an preliminarily-existing shaft that is provided in the tractor 2 from the
beginning (before mounting the generator unit 12), but the existing shaft may be replaced with the PTO output shaft
19b, a new one, in mounting the generator unit 12. In particular, when mounting the generator unit 12, the existing PTO
output shaft 19b of the tractor 2 may be removed from the transmission case 10 and a new PTO output shaft 19b having
a different length may be mounted to the transmission case 10. For example, by replacing the existing PTO output shaft
19b with a new PTO output shaft 19b having a short length, the generator unit 12 can be mounted close to the tractor 2.
[0082] The transmission mechanism 25 is a mechanism configured to transmit, to the generator 15, the power inputted
to the input shaft 24 to the generator 15. As shown in FIG. 15, the transmission mechanism 25 has a first gear 251, a
second gear 252, a third gear 253, a fourth gear 254, an intermediate shaft 255, and an output shaft 256. The first gear
251 is attached to an intermediate portion of the input shaft 24 (between the first connector portion 24a and the second
connector portion 24b). The first gear 251 is arranged on the same axis as the input shaft 24 and rotates integrally with
the input shaft 24. The second gear 252 and the third gear 253 are mounted on the intermediate shaft 255. The intermediate
shaft 255 is arranged parallel to the input shaft 24 and above the input shaft 24. The second gear 252 and the third gear
253 are arranged side by side in the axial direction of the intermediate shaft 255 and on the same axis as the intermediate
shaft 255, and rotate integrally with the intermediate shaft 255. The second gear 252 is engaged with the first gear 251.
The third gear 253 is engaged with the fourth gear 254. The fourth gear 254 is attached to the output shaft 256. The
output shaft 256 is arranged parallel to the intermediate shaft 255 and above the intermediate shaft 255. The fourth gear
254 is arranged on the same axis as the output shaft 256, and rotates integrally with the output shaft 256.
[0083] The first gear 251, the second gear 252, the third gear 253, the fourth gear 254, and the intermediate shaft 255
are housed in the housing 28. A first bearing 29A, a second bearing 29B, and a third bearing 29C are arranged inside
the housing 28. The first bearing 29A rotatably supports the input shaft 24. The second bearing 29B rotatably supports
the intermediate shaft 255. The third bearing 29C rotatably supports the output shaft 256. As shown in FIG. 10 to FIG.
15, the housing 28 has a flat outer shape and a substantially rectangular parallelepiped shape, and has a first wall portion
28a, a second wall portion 28b, and a peripheral wall portion 28c.
[0084] As shown in FIG. 15, the first wall portion 28a is arranged on one end side (a front side) of the input shaft 24.
The second wall portion 28b is arranged on the other end side (a rear side) of the input shaft 24. The second wall portion
28b faces the first wall portion 28a. The peripheral wall portion 28c connects the periphery of the first wall portion 28a
and the periphery of the second wall portion 28b. As shown in FIG. 10, the peripheral wall portion 28c has an upper wall
portion 28c1, a lower wall portion 28c2, a left wall portion 28c3, and a right wall portion 28c4. A fuel filler port 28d is
provided on the upper wall portion 28c1. As shown in FIG. 10 and FIG. 14, the left wall portion 28c3 is provided with a
first protrusion 28e. The first protruding portion 28e is plate-shaped and protrudes leftward from the left wall portion 28c.
The first protruding portions 28e are provided in plurality (two) at intervals in the vertical direction. The right wall portion
28c4 is provided with a second protruding portion 28f. The second protruding portion 28f has a plate shape and protrudes
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rightward from the right wall portion 28c4. A plurality of (two) second protruding portions 28f are provided at intervals in
the vertical direction. A first through hole 28g is formed in the first protruding portion 28e. A second through hole 28h is
formed in the second protrusion 28f.
[0085] As shown in FIG. 15, the input shaft 24 penetrates the housing 28. The first connector portion 24a of the input
shaft 24 protrudes forward from the first wall portion 28a of the housing 28. The second connector portion 24b of the
input shaft 24 protrudes rearward from the second wall portion 28b of the housing 28. The output shaft 256 has one end
(rear end) protruding rearward from the housing 28, and the input shaft 15a of the generator 15 is connected to the
protruding portion. In this manner, the generator 15 is arranged above the input shaft 24.
[0086] The generator 15 is attached to the second wall portion 28b of the housing 28 with a bolt (not shown in the
drawings). In this manner, the generator 15, the input shaft 24, the transmission mechanism 25, and the housing 28 are
integrated. In the following description, the generator 15, the input shaft 24, the transmission mechanism 25, and the
housing 28 that are integrated are collectively referred to as a "transmission unit 45".
[0087] The revolving power from the engine 11 is inputted to the input shaft 24 from the first connector portion 24a
through the PTO output shaft 19b. The revolving power inputted to the input shaft 24 is divided and transmitted into two.
One of the divided revolving powers is outputted from the second connector portion 24b of the input shaft 24. The other
of the divided revolving power is outputted from the output shaft 256 through the first gear 251 mounted on the input
shaft 24, the second gear 252, the third gear 253, and the fourth gear 256, and then is transmitted from the output shaft
256 to the generator 15.
[0088] In this manner, the revolving power from the engine 11 is transmitted to the generator 15 through the transmission
mechanism 25, and thereby the generator 15 is driven. The transmission mechanism 25 also serves as a speed-changing
mechanism (an acceleration mechanism). Thus, the revolving speed of the output shaft 256 increases as compared
with the revolving speed of the PTO output shaft 19b. In addition to the output from the output shaft 256, the revolving
power from the engine 11 is also outputted from the second connector portion 24b of the input shaft 24.
[0089] As shown in FIG. 14 and the like, the transmission unit 45 is attached to the attachment frame 26. The attachment
frame 26 has a mounting portion 33, an attachment portion 34, and a connector portion 35. In the present embodiment,
the attachment frame 26 is a ladder-shaped frame (a ladder hitch frame) having a hitch portion. However, the attachment
frame 26 is not limited to the ladder hitch frame.
[0090] The mounting portion 33 is a portion to be mounted on the tractor 2. The mounting portion 33 includes a first
mounting portion 331 and a second mounting portion 332. The first mounting portion 331 is arranged on the left side of
the attachment frame 26. The second mounting portion 332 is arranged on the right side of the attachment frame 26.
The first mounting portion 331 is mounted on one side (the left side) of the tractor 2 in the width direction (in the vehicle
width direction). The second mounting portion 332 is mounted on the other side (the right side) of the tractor 2 in the
width direction.
[0091] As shown in FIG. 10 to FIG. 14, the first mounting portion 331 has a first front plate 331a and a first side plate
331b. The first front plate 331a is an elongated plate (a strip-shape plate) stretching in the vertical direction. One surface
of the first front plate 331a faces the front (the tractor 2 side), and the other surface faces the rear (the working device
3 side). A plurality of first mounting holes 331c are formed in the first front plate 331a at intervals in the vertical direction.
The first side plate 331b extends rearward from the first front plate 331a. The first side plate 331b is arranged such that
one surface (an outer surface) faces the left and such that the other surface (an inner surface) faces the right. A plurality
of first screw holes 331d are formed in the first side plate 331b at intervals in the vertical direction. A first cutout portion
331e cut out downward is formed on an upper portion of the first side plate 331b.
[0092] As shown in FIG. 10 to FIG. 14, the second mounting portion 332 has a second front plate 332a and a second
side plate 332b. The second front plate 332a is an elongated plate (a strip plate) stretching in the vertical direction. The
second front plate 332a is arranged such that one surface faces the front and the other surface faces the rear. A plurality
of second mounting holes 332c are formed in the second front plate 332a at intervals in the vertical direction. The second
side plate 332b stretches rearward from the second front plate 332a. The second side plate 332b is arranged such that
one surface (an outer surface) faces the left and the other surface (an inner surface) faces the left. The other surface
(an inner surface) of the second side plate 332b faces the other surface (an inner surface) of the first side plate 331b.
A plurality of second screw holes 332d (see FIG. 16) are formed in the second side plate 332b at intervals in the vertical
direction. A second cutout portion 332e cut out downward is formed on the upper portion of the second side plate 332b.
[0093] The attachment portion 34 is a portion to which the transmission unit 45 including the transmission mechanism
25 is attached. The attachment portion 34 includes a first attachment portion 341 and a second attachment portion 342.
[0094] The first attachment portion 34firstretches from the inner surface of the first side plate 331b to the right (to the
second side plate 332b side). The first attachment portion 341 has a plate shape, and one surface thereof faces the
front and the other surface thereof faces the rear. The first attachment portion 341 is arranged behind the first front plate
331a of the first mounting portion 331. One surface (a front surface) of the first attachment portion 341 faces the other
surface (a rear surface) of the first front plate 331a. A plurality of (two) first attachment portions 341 are provided at
intervals in the vertical direction. A first attachment hole 341a is formed in the first attachment portion 341.
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[0095] The second attachment portion 342 stretches from the inner surface of the second side plate 332b toward the
left side (the first side plate 331b side). The second attachment portion 342 has a plate shape, and one surface thereof
faces the front and the other surface thereof faces the rear. The second attachment portion 342 is arranged behind the
second front plate 332a of the second mounting portion 332. One surface (a front surface) of the second attachment
portion 342 faces the other surface (a rear surface) of the second front plate 332a. A plurality of (two) second attachment
portions 342 are provided at intervals in the vertical direction. A second attachment hole 342a is formed in the second
attachment portion 342.
[0096] The connector portion 35 stretches in the vehicle width direction and connects the first mounting portion 331
and the second mounting portion 332. In particular, the connector portion 35 connects the inner surface of the first side
plate 331b and the inner surface of the second side plate 332b. The connector portion 35 includes a first connector
portion 351 and a second connector portion 352. The first connector portion 351 is provided behind the mounting portion
33 and in front of the attachment portion 34. The first connector portion 351 connects the first side plate 331b and the
second side plate 332b, and also connects the first front plate 331a and the second front plate 332a. The second
connector portion 352 stretches in the vehicle width direction below the first connector portion 351. The second connector
portion 352 connects the lower portion of the first side plate 331b and the lower portion of the second side plate 332b.
A draw bar (a tow hitch) or the like can be attached to the second connector portion 352.
[0097] The fluid tank 36 is attached to the first connector portion 351. The fluid tank 36 stores the fluid supplied into
the housing 28. As shown in FIG. 12, the fluid tank 36 is located in the vicinity of the front of the fluid supply port 28d of
the housing 28 when the transmission unit 45 is attached to the attachment frame 26.
[0098] As shown in FIG. 12, FIG. 14, and the like, a connector 37 (hereinafter, referred to as a "first output connector
37") is attached to the attachment frame 26. The first output connector 37 and the generator 15 are connected by a
conductive cable (not shown in the drawings). Thus, the electric power outputted from the generator 15 is guided to the
first output connector 37 through the conductive cable. The first output connector 37 can be connected to a cable for
supplying, to the working device 3, the electric power output from the generator 15 (hereinafter, referred to as an "electric
power supply cable"). By connecting the power supply cable to the first output connector 37, the power outputted from
the generator 15 can be outputted from the first output connector 37 through the power supply cable. FIG. 6 shows a
state in which the power supply cable 95A is connected to the first output connector 37. The power supply cable 95A
will be further described below.
[0099] The first output connector 37 is arranged between the first mounting portion 331 and the second mounting
portion 332. In other words, the first output connector 37 is arranged inside the outer surface of the mounting portion 33
(a position not protruding from the outer surface). In particular, the first output connector 37 is arranged between the
first side plate 331b and the second side plate 332b. In the embodiment, the first output connector 37 is attached to the
inner surface of the second side plate 332b. However, the first output connector 37 may be attached to another position,
for example, on the inner surface of the first side plate 331b, on the first connector portion 351, or the like.
[0100] The first output connector 37 is arranged on the upper portion of the generator unit 12 by being attached to the
upper portion of the inner surface of the second side plate 332b. In the first output connector 37, a connector portion
37a to which a power supply cable is connected is arranged facing upward. In this manner, the power supply cable can
be easily connected to the connector portion 37a of the first output connector 37 from above, thereby being easily
arranged. The connector portion 37a is closed by a lid (not shown in the drawings) when not in use.
[0101] As shown in FIG. 9 and FIG. 16, a cover member 38 is attached to the attachment frame 26. The cover member
38 has one side plate 38a, the other side plate 38b, and an upper plate 38c. The one side plate 38a, the other side plate
38b, and the upper plate 38c are integrally formed of one plate (a metal plate or the like). The one side plate 38a and
the other side plate 38b are arranged with one surface opposed to the left and the other surface opposed to the right.
The other surface (an inner surface) of the one side plate 38a and one surface (an inner surface) of the other side plate
38b face each other. The upper plate 38c connects the upper portion of the one side plate 38a and the upper portion of
the other side plate 38b. On one side plate 38a, a plurality of (two) first holes 38d are formed at intervals in the vertical
direction. A plurality of (two) second holes 38e are formed in the other side plate 38b at intervals in the vertical direction.
[0102] The cover member 38 is attached to the attachment frame 26 by stacking the first side plate 331b and the one
side plate 38a and fastening them with bolts, and stacking the second side plate 332b and the other side plate 38b and
fastening them with bolts. More in particular, as shown by the chain dash line L1 in FIG. 16, the first hole 38d and the
first screw hole 331d are superposed, the second hole 38e and the second screw hole 332d are superposed, and bolts
(not shown in the drawings) are respectively inserted to the first hole 38d and the second holes 38e, and the bolts are
respectively screwed into the first screw hole 331d and the second screw hole 332d. In this manner, as shown in FIG.
9, the cover member 38 is attached to the attachment frame 26.
[0103] Under the state where the cover member 38 is attached to the attachment frame 26, the cover member 38
protrudes rearward from the attachment frame 26. In addition, the cover member 38 covers the periphery of the generator
15 under the state of being attached to the attachment frame 26. In particular, the one side plate 38a covers one side
(a left side) of the generator 15. The other side plate 38b covers the other side (a right side) of the generator 15. The
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upper plate 38c covers the upper side of the generator 15. That is, the cover member 38 covers the periphery of the
generator 15 in three directions (the left side, the right side, and the upper side). The cover member 38 also covers the
periphery of the output shaft 24 protruding from the housing 28 in three directions (the left side, the right side, and the
upper side). This configuration is capable of preventing an operator or the like from unintentionally coming into contact
with the generator 15, the output shaft 24, or the like. The cover member 38 may cover only a part of the generator 15
in the front-rear direction. As shown in FIG. 12 and the like, In the present embodiment, the cover member 38 covers
the front portion of the generator 15 in the three directions mentioned above with respect to the front-rear direction, but
does not cover the rear portion. However, the cover member 38 covers the entire (total length) of the output shaft 24
protruding from the housing 28 in the three directions with respect to the front-rear direction.
[0104] In addition, as shown in FIG. 10, under the state where the cover member 38 is attached to the attachment
frame 26, the first output connector 37 is arranged below the upper plate 38c. In addition, as shown in FIG. 12, the first
output connector 37 is arranged between the cover member 38 and the second front plate 332a of the second mounting
portion 332 in the front-rear direction. With these configurations, it is possible to prevent an object or an operator from
being unintentionally contact with the first output connector 37.
[0105] As shown in FIG. 10 to FIG. 13, the generator unit 12 includes a controller portion 30 (hereinafter, referred to
as "first controller portion 30") housed in a chassis 39. The first controller portion 30 is a computer including electron-
ic/electrical components (CPU, storage device, etc.) and the like, and is in particular an ECU. In the present embodiment,
the first controller portion 30 is included in the generator unit 12, but may be included in the tractor 2 or may be included
in both the tractor 2 and the generator unit 12. The first controller portion 30 controls the output from the generator 15
based on the control signal outputted from the in-vehicle ECU. In the present embodiment, the first controller portion 30
and the in-vehicle ECU are provided separately, but the in-vehicle ECU may have the function of the first controller
portion 30. In addition, the first controller portion 30 may control the output from the generator 15 independently from
the control signal from the in-vehicle ECU.
[0106] The first controller 30 controls the output of electric power from the generator 15 to the first output connector
37. In particular, the first controller portion 30 controls ON/OFF of output of electric power from the generator 15 to the
first output connector 37. In addition, the first controller portion 30 may control the increasing/decreasing in the output
of electric power from the generator 15 to the first output connector 37.
[0107] The first controller portion 30 is housed in the chassis 39 and attached to the attachment frame 26. In particular,
the chassis 39 that houses the first controller portion 30 is attached to the second side plate 332b of the second mounting
portion 332. In the present embodiment, the chassis 39 is attached to the outer surface of the second side plate 332b,
but may be attached to the outer surface of the first side plate 331b. In addition, the chassis 39 may be attached to the
inner surface of the second side plate 332b, the inner surface of the first side plate 331b, or the connector portion 35.
In that case, the first controller portion 30 is arranged between the first mounting portion 331 and the second mounting
portion 332.
[0108] As shown in FIG. 14, the generator unit 12 is configured by attaching the transmission unit 45 to the attachment
frame 26. For mounting the transmission unit 45 to the attachment frame 26, the first attachment portion 341 and the
first protruding portion 28e are stacked and fastened with a fastener, and the second attachment portion 342 and the
second protruding portion 28f are stacked and fastened with a fastener. In particular, as shown by the one-dot chain
line L2 in FIG. 14, the first through hole 28g and the first attachment hole 341a overlap each other, and the second
through hole 28h and the second attachment hole 342a overlap each other. A bolt (not shown I the drawings) is inserted
into each overlapped holes, and a nut (not shown in the drawings) is screwed to the bolt. In this manner, the transmission
unit 45 is attached to the attachment frame 26 as shown in FIG. 10.
[0109] As shown in FIG. 10 and the like, under the state where the transmission unit 45 is attached to the attachment
frame 26, the transmission unit 45 is arranged between the first side plate 331b and the second side plate 332b. The
generator 15 and the input shaft 24 are arranged between the first mounting portion 331 and the second mounting portion
332.
[0110] As shown in FIG. 7 and FIG. 8, the generator unit 12 is attached to the tractor 2. In particular, the generator
unit 12 is attached to the rear portion of the transmission case 10 of the tractor 2. The attachment of the generator unit
12 to the transmission case 10 is shown by a chain line L3 in FIG. 8, which overlaps a first mounting hole 331c and a
second mounting hole 332c formed on the attachment frame 26 with the screw hole 10a formed on the rear surface of
the transmission case 10, and inserts a bolt (not shown in the drawings) into the first mounting hole 331c and the second
mounting hole 332c and is screwed to the screw hole 10a. In this manner, the attachment frame 26 is mounted on the
rear surface of the transmission case 10, and the generator unit 12 is mounted on the tractor 2. Note that, in FIG. 8, the
chain line L3 representing the overlapping between the first mounting hole 331c and the second mounting hole 332c
and the screw hole 10a shows only a part of the configuration (only a visible part). The number of overlapping points
between the first mounting hole 331c and the second mounting hole 332c and the screw hole 10a matches the total
number of the first mounting holes 331c and the second mounting holes 332c. In the present embodiment, there are ten
overlapping points in total (five on the first mounting portion 331 side and five on the second mounting portion 332 side).
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[0111] As shown by the chain line L4 in FIG. 8, the PTO shaft 19 (a PTO output shaft 19b) protruding from the
transmission case 10 and the input shaft 24 of the generator unit 12 are arranged on the same straight line. In this
manner, when the generator unit 12 is mounted on the transmission case 10, the PTO shaft 19 (the PTO output shaft
19b) protruding from the transmission case 10 is connected to the first connector portion 24a of the input shaft 24 of the
generator unit 12. (see FIG. 15).
[0112] The generator unit 12 can be easily attached to and detached from the transmission case 10 by attaching and
detaching bolts that fasten the attachment frame 26 and the transmission case 10. By attaching/detaching the generator
unit 12 to/from the transmission case 10, the generator 15 can be attached to and detached from the transmission case
10. Thus, the generator 15 can be easily attached to the tractor 2 that does not include the generator 15, if necessary.
By mounting the generator unit 12 on the tractor 2, electric power can be supplied from the tractor 2 to the motor 23 of
the working device 3 to drive the motor 23.
[0113] Next, the positional relation between the generator unit 12 and the connector device 6 established when the
generator unit 12 is attached to the transmission case 10 will be described.
[0114] As shown in FIG. 7, the connector device 6 is connected to the rear portion of the transmission case 10. The
connector device 6 has a lift arm 6A, a three-point link mechanism 6B, and a shift cylinder 6C.
[0115] The lift arm 6A includes a first lift arm 6AL and a second lift arm 6AR. The first lift arm 6AL is arranged on one
side (the left side) in the vehicle width direction. The second lift arm 6AR is arranged on the other side (the right side)
in the vehicle width direction. Front ends of the first lift arm 6AL and the second lift arm 6AR are pivotally supported by
a lateral shaft 6D supported on an upper portion of the transmission case 10, and stretch rearward.
[0116] The three-point link mechanism 6B has a top link 6B1, a lower link 6B2, and a lift rod 6B3. The top link 6B1 is
arranged between the first lift arm 6AL and the second lift arm 6AR, and the front end portion is pivotally supported by
the first pivotal support portion 10b provided at the upper portion of the transmission case 10. The lower link 6B2 includes
a first lower link 6B2L and a second lower link 6B2R. The front end portions of the first lower link 6B2L and the second
lower link 6B2R are pivotally supported by second pivot portions 10c provided at the lower left portion and the lower
right portion of the transmission case 10. The lift rod 6B3 includes a first lift rod 6B3L and a second lift rod 6B3R. The
upper end portion of the first lift rod 6B3L is connected to the rear end portion of the first lift arm 6AL, and the lower end
portion is connected to the middle portion of the first lower link 6B2L in the length direction. The upper end portion of
the second lift rod 6B3R is connected to the rear end portion of the second lift arm 6AR, and the lower end portion is
connected to the middle portion of the second lower link 6B2R in the longitudinal direction.
[0117] A joint capable of connecting the working device 3 is provided at the rear end portion of the top link 6B1 and
the rear end portion of the lower link 6B2. By connecting the working device 3 to the rear end of the top link 6B 1 and
the rear end of the lower link 6B2, the working device 3 is connected to the rear of the tractor 2 so as to be able to move
up and down.
[0118] The lift cylinder 6C is a hydraulic cylinder. The lift cylinder 6C includes a first lift cylinder 6CL and a second lift
cylinder 6CR. One end portion of the first lift cylinder 6CL is connected to the first lift arm 6AL, and the other end portion
is connected to the lower left part of the transmission case 10. The second lift cylinder 6CR has one end portion connected
to the second lift arm 6AR and the other end portion connected to the lower right portion of the transmission case 10.
By driving the lift cylinder 6C, the first lift arm 6AL and the second lift arm 6AR rotate about the horizontal axis 6D and
swing in the vertical direction. An electromagnetic control valve is connected to the first lift cylinder 6CL and the second
lift cylinder 6CR. The electromagnetic control valve is capable of driving (stretching and shortening) the first lift cylinder
6CL and the second lift cylinder 6CR based on a control signal from the controller portion (in-vehicle ECU).
[0119] By driving the lift cylinder 6C, the height of the working device 3 and the inclination in the vehicle width direction
(the difference between the height of the right portion and the height of the left portion) can be adjusted. When adjusting
the height, both the first lift cylinder 6CL and the second lift cylinder 6CR are driven in similar manners. When adjusting
the inclination, one of the first lift cylinder 6CL and the second lift cylinder 6CR is driven. In particular, the working device
3 is driven so as to stretch the lift cylinder arranged on the side of which the height is low or to shorten the lift cylinder
arranged on the side of which the height is high.
[0120] The generator unit 12 is arranged between the first lift arm 6AL and the second lift arm 6AR in the vehicle width
direction. In addition, the generator unit 12 is arranged between the first lift rod 6B3L and the second lift rod 6B3R in the
vehicle width direction. In addition, the generator unit 12 is arranged between the first lower link 6B2L and the second
lower link 6B2R in the vehicle width direction. In other words, the first mounting portion 331 of the generator unit 12 is
arranged on the right side (inward in the vehicle width direction) of the first lift arm 6AL, the first lift rod 6B3L, and the
first lower link 6B2L. The second mounting portion 332 is arranged on the left side (inward in the vehicle width direction)
of the second lift arm 6AR, the second lift rod 6B3R, and the second lower link 6B2R. This configuration makes it possible
to avoid interference between the generator unit 12 and the lift arm 6A, the lift rod 6B3, and the lower link 6B2.
[0121] In addition, the generator unit 12 is arranged below the first pivot portion 26 that pivotally supports the front
end portion of the top link 6B1. In this manner, it is possible to avoid the swinging portion of the top link 6B1 from
interfering with the generator unit 12. The upper side of the generator 15 is covered with an upper plate 38c of the cover
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member 38. The upper plate 38c covers the upper side portion of the generator unit 12 below the first pivotally supporting
portion 26 that pivotally supports the front end portion of the top link 6B1. In this manner, the interference between the
generator 15 and the top link 6B1 can be avoided.

<Working device>

[0122] Next, the working device 3 will be described below.
[0123] The working device 3 is a device for performing agricultural work. In other words, the working device 3 is a
device that works on the agricultural field. The working device 3 is driven by the electric power supplied from the tractor
2 to which the generator unit 12 is attached. As the working device 3, a working device capable of operating at a low
voltage of 60V or less is preferably used. In addition, the working device 3 may be operable at a low voltage of 48V or
less. In particular, the working device 3 is preferably a sprayer device for spraying substances on the agricultural field,
a seeder device for sowing seeds on the agricultural field, a baler device (baler) for collecting and molding cut crops
(grass and the like), and the like. As the sprayer device, a fertilizer sprayer device (spreader) that sprays fertilizer on
the agricultural field, a chemical sprayer device (sprayer) that sprays chemicals (chemical solution) on the agricultural
field, and the like are used. As the seeder device, for example, a seeder such as a drill seeder for sowing seeds or a
planter for sowing seeds at regular intervals is used. In the present embodiment, the working device 3 is a sprayer
device, and hence the following description will be made assuming that the working device 3 is the sprayer device 3.
[0124] As shown in FIG. 1 and FIG. 2, the sprayer device 3 includes a housing portion 31 and a sprayer portion 32.
[0125] The housing portion 31 houses the spraying substances (fertilizer, pesticides, and the like) to be scattered in
the agricultural field.
[0126] The housing portion 31 is constituted of a hopper having a substantially inverted pyramid shape. The hopper
includes a first hopper 31A and a second hopper 31B. The first hopper 31A is arranged on one side (left side) in the
vehicle width direction. The second hopper 31B is arranged on the other side (right side) in the vehicle width direction.
However, the number of hoppers is not limited. The housing portion 31 has an inlet for the spraying substance at the
upper end and an outlet for taking out the spraying substance at the lower end. Although the number of outlets is not
limited, in the present embodiment, it is set according to the number of rotors (disks) 40 to be described later. In particular,
the number of rotors 40 is two, and the number of outlets is also two. The number of the rotors 40 may be two, and the
number of outlets may be one.
[0127] The sprayer portion 32 is a working portion of the working device 3 and performs agricultural work (scattering
of sprayed products such as fertilizers and chemicals) by rotating. The sprayer portion 32 sprays the sprayed product
stored in the housing portion 31. As shown in FIG. 1 and FIG. 4, the sprayer portion 32 is provided below the housing
portion 31. The sprayer portion 32 includes at least two or more spraying portions. It is preferable that at least two or
more spraying portions have different spraying directions in all of the spraying portions, but they may include spraying
portions having the same spraying direction.
[0128] As shown in FIG. 2, the sprayer portion 32 includes a first sprayer portion 321 and a second sprayer portion
322. That is, In the present embodiment, the number of the sprayer portions 32 is two. However, the number of the
sprayer portions 32 is not limited to two, and may be three or more, or may be one. The number of the sprayer portions
32 and the number of the rotors 40 are the same. The first sprayer portion 321 and the second sprayer portion 322 are
provided along with the vehicle width direction. Hereinafter, the two spraying portions (the first sprayer portion 321 and
the second sprayer portion 322) will be described.
[0129] The first sprayer portion 321 is arranged at the one side (left side) of the vehicle width direction. The second
sprayer portion 322 is arranged at the other side (right side) of the vehicle width direction. As shown in FIG. 2 and FIG.
4, the first sprayer portion 321 has a first rotor 410 and a first shutter device 411.
[0130] The first rotor 410 has a disk shape and rotates around a central axis 40a extending in the vertical direction
(vertical direction). A plurality of rotor blades (blade members) 40b are attached to the upper surface of the first rotor
410. The rotor blade 40b rotates around the central axis 40a together with the first rotor 410. The plurality of rotor blades
40b are arranged at intervals in the circumferential direction, and stretch from the vicinity of the central axis 40a toward
the radially outward direction. The first rotor 410 rotates about the central axis 40a, so that the spraying substance falling
from the first outlet 71 is applied to the rotor blades 40b to be scattered radially outward (outward in the radial direction).
[0131] The first shutter device 411 has a shutter and an electric motor (not shown in the drawings). The shutter is
attached to one of the outlets (first outlet) 311 of the housing portion 31, and the area (opening) of the first outlet 311
can be changed by moving the shutter. The electric motor is a stepping motor or the like, and is connected to the shutter.
The first shutter device 411 changes the opening degree of the first outlet 311 by moving the shutter by driving the
electric motor. In this manner, the amount of spraying substance by the first sprayer 321 is adjusted.
[0132] The second sprayer portion 322 has a second rotor 420 and a second shutter device 421. The configuration
of the second rotor 420 is the same as that of the first rotor 410, and thus the description thereof will be omitted. The
configuration of the second shutter device 421 is the same as that of the first shutter device 411, except that the shutter
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is attached to the other outlet (second outlet) 312 of the housing portion 31. The second shutter device 421 can adjust
the spray amount of the spraying substance by the second spray portion 322 by changing the opening degree of the
second outlet 312.
[0133] As shown in FIG. 2, the first rotor 410 and the second rotor 420 are arranged side by side in the vehicle width
direction. As shown in FIG. 2, the first rotor 410 and the second rotor 420 rotate in mutually different directions. In the
present embodiment, as shown by the black arrow in FIG. 2, the first rotor 410 rotates in the clockwise direction and the
second rotor 420 rotates in the counterclockwise direction in plan view.
[0134] The first rotor 410 is arranged below the first outlet 311 of the housing portion 31. The spraying substance that
has fallen from the first outlet 311 is scattered by the rotating first rotor 410. The second rotor 420 is arranged below the
second outlet 312 of the accommodation unit 31. The spraying substance falling from the second outlet 312 is scattered
by the rotating second rotor 420.
[0135] In the embodiment, the spraying directions of the first sprayer portion 321 and the second sprayer portion 322
are different from each other. The spraying direction of the first sprayer portion 321 is one of the vehicle width direction
and the rear side. The spraying direction of the second sprayer portion 322 is the other side and the rear side in the
vehicle width direction. As shown by the white arrowed line in FIG. 2, in the present embodiment, the main spraying
directions of the first sprayer portion 321 are left and left rear, and the main spraying directions of the second sprayer
portion 322 are right and right rear. The direction indicated by the white arrowed line is the main spraying direction, and
in actuality, it is spread in a fan shape including the direction shown by the white arrowed line.

<Power transmission mechanism>

[0136] As shown in FIG. 1, FIG. 2, and FIG. 4, the sprayer device 3 includes a power transmission mechanism 50.
The power transmission mechanism 50 receives the power generated by the driving of the motor 23 and the power
supplied from the engine 11, and transmits the input power to the sprayer portion (working device) 32. In particular, the
power transmission mechanism 50 is a mechanism capable of transmitting the power from the motor 23 and the power
from the PTO shaft 19 to the first rotor 410 and the second rotor 420.
[0137] The power transmission mechanism 50 will be described below with reference to FIG. 17. However, the power
transmission mechanism 50 shown in FIG. 17 is an example, and the structure of the power transmission mechanism
50 is not limited thereto.
[0138] FIG. 17 shows the configuration of the driver portion 49 including the power transmission mechanism 50. The
driver portion 49 has a first driving source 48A, a third driving source 48C, and a power transmission mechanism 50.
The driver portion 49 is provided in the sprayer device 3 and drives the sprayer portion 32.
[0139] The sprayer portion 32 is driven by power from a driving source (the first driving source 48A, the third driving
source 48C) included in the driver portion 49 and another driving source (the second driving source 48B) included in
the tractor 2.
[0140] The first driving source 48A and the third driving source 48C are variable-speed driving sources included in
the driver portion 49 of the sprayer device 3. In the present embodiment, the first driving source 48A and the third driving
source 48C are the first motor 231 and the second motor 232 that are driven by the power from the generator 15,
respectively. The second driving source 48B is the engine 11 provided in the tractor 2.
[0141] The power transmission mechanism 50 can transmit the power from the first driving source 48A and the power
from the second driving source 48B to the rotors (the first rotor 410 and the second rotor 420) of the sprayer portion 32.
In particular, the power transmission mechanism 50 can transmit the power of the first driving source 48A to the first
rotor 410 and the second rotor 420, and can transmit the power of the second driving source 48B to the first rotor 410
and the second rotor 420. The third driving source 48C is a driving source mainly used for changing the revolving speeds
of the first rotor 410 and the second rotor 420.
[0142] The power transmission mechanism 50 has an input transmission portion 51 and a first planetary gear mech-
anism 52.
[0143] The input transmission portion 51 transmits the power input from the first driving source 48A (the first motor
231) and the power input from the second driving source 48B (the engine 11) to the first planetary gear mechanism 52.
The input transmission portion 51 includes a first input gear 53, a second input gear 54, a third input gear 55, a fourth
input gear 56, a first shaft 57, a second shaft 58, and a third shaft 59. The first input gear 53 is connected to the output
shaft of the first motor 231, and is rotated by driving the first motor 231. The second input gear 54 is engaged with the
first input gear 53 and rotates with the rotation of the first input gear 53. One end of the first shaft 57 is connected to the
center of the second input gear 54. One end of the second shaft 58 is connected to the center of the third input gear 55.
The other end of the second shaft 58 is connected to the second connector portion 24b (see FIG. 15) of the input shaft
24 through a connecting tool (universal joint or the like). Revolving power from the engine 11 is inputted to the input
shaft 24 through the PTO output shaft 19b. The revolving power inputted to the input shaft 24 is branched and transmitted
to two paths via the transmission mechanism 25 shown in FIG. 15. One of the branched revolving powers is transmitted
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to the generator 15, and the other is transmitted from the second connector portion 24b of the input shaft 24 to the
second shaft 58.
[0144] The fourth input gear 56 is engaged with the third input gear 55, and rotates as the third input gear 55 rotates.
One end of the third shaft 59 is connected to the fourth input gear 56.
[0145] The first planetary gear mechanism 52 has a first sun gear 60, a first planetary gear 61, a first planetary carrier
62, and a first internal gear 63. The first sun gear 60 is engaged with the first planetary gear 61. The first planetary gear
61 is rotatably supported by the first planetary carrier 62, and can rotate (revolve) around the first sun gear 60. The first
planet carrier 62 rotates as the first planetary gear 61 rotates (revolves). The first internal gear 63 is engaged with the
first planetary gear 61. The other end of the third shaft 59 is connected to the first planetary gear 61. In this manner, the
first planetary gear 61 rotates (revolves) around the first sun gear 60 with the rotation of the fourth input gear 56, and
the first internal gear 63 rotates with the rotation of the first planetary gear 61.
[0146] An output transmission shaft 64 that outputs power from the first planetary gear mechanism 52 is connected
to the first planetary gear mechanism 52. One end side of the output transmission shaft 64 is connected to the center
of the first internal gear 63. The other end of the output transmission shaft 64 is connected to a separation transmission
portion 65 to be described later. In this manner, the power outputted from the first planetary gear mechanism 52 to the
output transmission shaft 64 is transmitted to the separation transmission portion 65.
[0147] The separation transmission portion 65 separates and transmits the power outputted from the output transmis-
sion shaft 64 into one and the other. The separation transmission portion 65 has a first transmission gear 66, a second
transmission gear 67, a first transmission shaft 68, and a second transmission shaft 69. The other end of the output
transmission shaft 64 is connected to the center of the first transmission gear 66. The second transmission gear 67 is
engaged with the first transmission gear 66. The gears (the first transmission gear 66 and the second transmission gear
67) forming the separation transmission portion 65 are all bevel gears. The direction of the rotation axis of the first
transmission gear 66 intersects (orthogonally) with the direction of the rotation axis of the second transmission gear 67.
[0148] One end of one transmission shaft 68 and one end of the other transmission shaft 69 are connected to the
second transmission gear 67. The one transmission shaft 68 and the other transmission shaft 69 stretch from the center
of the second transmission gear 67 toward opposite sides. In this manner, the power output from the output transmission
shaft 64 is separated and transmitted from the second transmission gear 67 to the one transmission shaft 68 (one side)
and the other transmission shaft 69 (the other side) in the separation transmission portion 65.
[0149] On the other hand, the transmission shaft 68 is connected to the first power transmission portion 70.
[0150] The first power transmission portion 70 transmits the power transmitted from the separation transmission portion
65 to one side (the one transmission shaft 68) to the first rotor 410. The first power transmission portion 70 has a
transmission portion 71, a transmission shaft 72, a third transmission gear 73, and a fourth transmission gear 74.
[0151] The transmission portion 71 includes a third driving source 48C (the second motor 232). The transmission
portion 71 changes the revolving speed of the first rotor 410 or the second rotor 420 according to the speed change of
the third driving source 48C. The transmission portion 71 has a second planetary gear mechanism 75 and a drive gear 76.
[0152] The second planetary gear mechanism 75 has a second sun gear 77, a second planetary gear 78, a second
planetary carrier 79, and a second internal gear 80.
[0153] The second sun gear 77 is engaged with the second planetary gear 78. The second sun gear 77 is connected
to the separation transmission portion 65. In particular, the other end of the one transmission shaft 68 is connected to
the center of the second sun gear 77. The second planetary gear 78 is engaged with the second sun gear 77. The
second planetary gear 78 is rotatably supported by the second planetary carrier 79, and can rotate (revolve) around the
second sun gear 77. The second planet carrier 79 rotates with the rotation (revolution) of the second planet gear 78.
[0154] The second internal gear 80 has internal teeth formed on the inner peripheral surface and external teeth formed
on the outer peripheral surface. The inner teeth engage with the second planetary gear 78. The outer teeth are engaged
with the relay gear 81. The relay gear 81 is engaged with the drive gear 76 that rotates by the power from the third driving
source 48C.
[0155] The one end side of the transmission shaft 72 is connected to the second planet carrier 79. The other end of
the transmission shaft 72 is connected to the center of the third transmission gear 73. The fourth transmission gear 74
is engaged with the third transmission gear 73. The direction of the rotation axis of the fourth transmission gear 74
intersects (or crosses) with the direction of the rotation axis of the third transmission gear 73. The center of the fourth
transmission gear 74 is connected to the central axis of the first rotor 410. In this manner, the power of rotation of the
fourth transmission gear 74 is transmitted to the first rotor 410.
[0156] The second sun gear 77 can transmit power to the second rotor 420 through the separation transmission portion
65. The second planetary gear 78 can transmit power to the first rotor 410 through the second planet carrier 79 and the
transmission shaft 72.
[0157] In addition, one end side of the transmission shaft 72 is connected to the center of the second sun gear 77,
the other end side of the transmission shaft 72 is connected to the center of the third transmission gear 73, and the one
transmission shaft 68 of the one transmission shaft 68 is connected to the second planet carrier 79. The other end side
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may be connected, and the one end side of the one transmission shaft 68 may be connected to the second transmission
gear 67. In this case, the second planetary gear 78 can transmit power to the second rotor 420 through the second
planetary carrier 79 and the separation transmission portion 65, and the second sun gear 77 can transmit the power to
the first rotor 410 through the transmission shaft 72.
[0158] The other transmission shaft 69 is connected to the second power transmission portion 82.
[0159] The second power transmission portion 82 can transmit, to the second rotor 420, the power transmitted from
the separation transmission portion 65 to the other (the other transmission shaft 69).
[0160] The second power transmission portion 82 has a fifth transmission gear 83 and a sixth transmission gear 84.
The gears (fifth transmission gear 83, sixth transmission gear 84) forming the second power transmission portion 82
are all bevel gears.
[0161] The other end of the other transmission shaft 69 is connected to the center of the fifth transmission gear 83.
The sixth transmission gear 84 is engaged with the fifth transmission gear 83. The direction of the rotation axis of the
sixth transmission gear 84 intersects (orthogonally) with the direction of the rotation axis of the fifth transmission gear
83. The center of the sixth transmission gear 84 is connected to the central axis of the second rotor 420.
[0162] In the first planetary gear mechanism 52, the first planet carrier 62 connected to the third shaft 59 is a first input
portion to which the power from the engine 11 is inputted through the PTO shaft 19. The first sun gear 60 connected to
the first shaft 57 is a second input portion to which the power generated by driving the motor 23 is inputted. In addition,
in the power transmission mechanism 50, the output transmission shaft 64, the separation transmission portion 65, the
first power transmission portion 70, and the second power transmission portion 82 are provided from the first planetary
gear mechanism 52 to the distribution portion (working portion) 32.
[0163] Hereinafter, the operation (movement) of the driver portion 49 will be described.
[0164] The power from the first driving source 48A (the first motor 231) is inputted to the first planetary gear mechanism
52 through the input transmission portion 51. Power from the second driving source 48B (the engine 11) is inputted to
the first planetary gear mechanism 52 through the PTO output shaft 19b, the input shaft 24, the second shaft 58, and
the input transmission portion 51.
[0165] The power inputted to the first planetary gear mechanism 52 is outputted from the output transmission shaft
64 and transmitted to the separation transmission portion 65. The separation transmission portion 65 separates and
transmits the power outputted from the output transmission shaft 64 to one (one transmission shaft 68) and the other
(the other transmission shaft 69). That is, the separation transmission portion 65 separately transmits the power from
the first driving source 48A and the power from the second driving source 48B to one side and the other side.
[0166] The power transmitted from the separation transmission portion 65 to one side (the one transmission shaft 68)
is transmitted to the first rotor 410 through the first power transmission portion 70. The power transmitted from the
separation transmission portion 65 to the other (the other transmission shaft 69) is transmitted to the second rotor 420
through the second power transmission portion 82.
[0167] Thus, the first rotor 410 and the second rotor 420 can be rotated by the power from the first driving source 48A
(the first motor 231). In addition, the first rotor 410 and the second rotor 420 can be rotated by the power from the second
driving source 48B (the engine 11). That is, the power of either the first driving source 48A or the second driving source
48B can be used to rotate the first rotor 410 and the second rotor 420. In addition, the power of both the first driving
source 48A and the second driving source 48B can be used to rotate the first rotor 410 and the second rotor 420. In
addition, since the first driving source 48A can change the speed, the revolving speeds of the first rotor 410 and the
second rotor 420 can be changed by changing the speed of the first driving source 48A.
[0168] Furthermore, since the power transmission mechanism 50 has the transmission portion 71, the driver portion
49 can make the revolving speed of the first rotor 410 and the revolving speed of the second rotor 420 different from
each other.
[0169] The operation of the transmission portion 71 will be described below.
[0170] When the third driving source 48C (the second motor 232) of the transmission portion 71 is driven, the power
from the third driving source 48C is transmitted to the external teeth of the second internal gear 80 through the drive
gear 76 and the relay gear 81. Thus, when the third driving source 48C is driven, the second internal gear 80 rotates.
The rotation of the second internal gear 80 is transmitted to the second planetary gear 78 through the internal teeth of
the second internal gear 80, and the second planetary gear 78 rotates. The second planetary carrier 79 rotates as the
second planetary gear 78 rotates, and the power of the rotation is transmitted to the first rotor 410 through the transmission
shaft 72, the third transmission gear 73, and the fourth transmission gear 74.
[0171] In this manner, the power from the transmission portion 71 including the third driving source 48C is transmitted
to the first rotor 410. Thus, the revolving speed of the first rotor 410 can be changed according to the shift of the third
driving source 48C. In this manner, the revolving speed of the first rotor 410 and the revolving speed of the second rotor
420 can be made different.
[0172] In addition, the transmission portion 71 may be provided in the second power transmission portion 82, and the
power from the third driving source 48C may be transmitted to the transmission portion 71 of the second power trans-
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mission portion 82 (external teeth of the second internal gear 80). When this configuration is adopted, the revolving
speed of the second rotor 420 can be changed according to the shift of the third driving source 48C. Also with this
configuration, the revolving speed of the first rotor 410 and the revolving speed of the second rotor 420 can be made
different.
[0173] As a modified example of the driver portion 49, a switch portion can be provided in the first power transmission
portion 70 or the second power transmission portion 82. The switch portion includes, for example, a clutch that can be
switched by an operation lever or the like. Preferably, the switch portion is constituted of an electric clutch, but may be
constituted of a mechanical clutch. When the switch portion is provided in the first power transmission portion 70, the
switch portion is provided, for example, in the middle of the one transmission shaft 68. When the switch portion is provided
in the second power transmission portion 82, the switch portion is provided, for example, in the middle of the other
transmission shaft 69.
[0174] The switch portion provided in the first power transmission portion 70 allows the power transmitted from the
separation transmission portion 65 to one side (the one transmission shaft 68) to be transmitted to the first rotor 410 in
the first state. It is possible to switch to the second state in which no transmission to the first rotor 410 is made. The
switch portion provided in the second power transmission portion 82 transfers the power transmitted from the separation
transmission portion 65 to the other (the other transmission shaft 69) to the second rotor 420 in the first state. It is possible
to switch to the second state in which no transmission to the second rotor 420 is made.
[0175] By providing the switch portion in the first power transmission portion 70 or the second power transmission
portion 82, the rotation of either the first rotor 410 or the second rotor 420 can be performed without stopping the rotation
of the PTO shaft 19.

<Regenerative power processor portion>

[0176] As shown in FIG. 18 and FIG. 19, the sprayer device (working device) 3 has a regenerative power processor
portion 89 for processing (consuming) the regenerative power (revolving power) generated in the motor 23. The motor
23 whose regenerative power is processed by the regenerative power processor portion 89 may be the first motor 231,
the second motor 232, or both the first motor 231 and the second motor 232.
[0177] The regenerative power processor portion 89 includes the motor 23, the inverter 22, the power transmission
mechanism 50, and the processing circuit 90. The processing circuit 90 includes a regeneration resistor (resistor) 91, a
switch portion 92, a controller portion 93 (hereinafter, referred to as "second controller portion 93"), and a wiring 94
capable of transmitting an electric signal.
[0178] The motor 23 is connected to the power supply cable 95A connected to the first output connector 37 via the
inverter 22, and receives and drives electric power (DC power) from the generator 15 through the inverter 22. The motor
23 is an AC motor (a three-phase AC motor). The inverter 22 receives and converts the electric power (DC power)
outputted from the generator 15 and outputs an AC voltage to the motor 23. However, the generator 15 may output AC
power, and the inverter 22 that receives the AC power may output AC voltage to the motor 23. The inverter 22 controls
the drive (speed or the like) of the motor 23. The power transmission mechanism 50 has, for example, the configuration
shown in FIG. 17, and the power generated by driving the motor 23 and the power supplied from the engine 11 (power
from the PTO shaft 19) are inputted. The inputted power is transmitted to the sprayer portion (working portion) 32.
[0179] The regeneration resistor 91 consumes the regenerative power generated in the motor 23. The regeneration
resistor 91 is a device that converts regenerative power (regenerative electric power) into heat and consumes it. As the
regeneration resistor 91, for example, a cement resistor, an enamel resistor, or the like is used, but the regeneration
resistor 91 is not limited thereto. As the regeneration resistor 91, one whose rated power consumption is larger than the
maximum value of regenerative power (regenerative power) is used. However, the rated power consumption of the
regeneration resistor 91 is preferably a value close to the maximum value of the regenerative power (a value that does
not greatly exceed the maximum value).
[0180] The switch portion 92 switches between a connecting state and a shut-off state between the motor 23 and the
regeneration resistor 91. In particular, the switch portion 92 switches between the connecting state and the shut-off state
between the power supply cable 95A (first wiring 941) that supplies power to the motor 23 and the regeneration resistor
91. In the embodiment, the switch portion 92 is constituted of a relay (relay). However, the switch portion 92 is not limited
to a relay and may be, for example, a switching element (ECU) or the like.
[0181] The second controller 93 controls driving of the motor 23. In addition, the second controller portion 93 controls
the switching operation of the switch portion 92. The drive control of the motor 23 executed by the second controller
portion 93 includes a command of the revolving speed (torque) of the motor 23 to the inverter 22 and a monitor of the
revolving speed (torque) of the motor 23. The second controller portion 93 is a computer including electronic/electrical
components (CPU, storage device, etc.) housed in a housing, and in particular is an ECU. The second controller portion
93 is connected to the in-vehicle ECU through ISOBUS. The second controller portion 93 controls the drive of the motor
23 and the switching operation of the switch portion 92 based on the control signal from the in-vehicle ECU.
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[0182] In the present embodiment, the second controller portion 93 is provided in the sprayer device 3 separately from
the inverter 22, but the inverter 22 may have the function of the second controller portion 93. In addition, the in-vehicle
ECU may have the function of the second controller portion 93. In addition, the first controller portion 30 may have the
function of the second controller portion 93. The second controller portion 93 may control the driving of the motor 23
and the switching operation of the switch portion 92 without depending on the control signal from the in-vehicle ECU.
[0183] The wiring 94 includes a first wiring 941, a second wiring 942, a third wiring 943, a fourth wiring 944, a fifth
wiring 945, a sixth wiring 946, and a seventh wiring 947. The first wiring 941 connects the inverter 22 and the first output
connector 37. The first wiring 941 is constituted of the power supply cable 95A described above, and includes a positive
side wiring and a negative side wiring. The first wiring 941 is connected to the inverter 22 and constitutes a power supply
circuit that supplies power to the motor 23 through the inverter 22. Hereinafter, the first wiring 941 may be referred to
as a "power supply circuit 941". One end of the second wiring 942 is connected to the middle of one (positive side) wiring
of the first wiring 941 and the other end is connected to one end of the regeneration resistor 91. One end of the third
wiring 943 is connected to the other end of the regeneration resistor 91, and the other end is connected to one contact
of the switch portion (relay) 92. One end of the fourth wiring 944 is connected to the other contact of the switch portion
92, and the other end of the fourth wiring 944 is connected to the middle of the other (negative side) wiring of the first
wiring 941. The fifth wiring 945 connects the switch that connects or disconnects one contact and the other contact of
the switch portion 92 and the second controller portion 93. The sixth wiring 946 connects the second controller 93 and
the inverter 22 and is constituted of, for example, a CAN (Controller Area Network). The seventh wiring 947 connects
the inverter 22 and the motor 23.
[0184] The control signal from the second controller portion 93 is transmitted to the switch portion 92 through the fifth
wiring 945. In this manner, it is possible to switch between the connecting state and the shut-off state of the switch
portion 92. The control signal from the second controller portion 93 is transmitted to the inverter 22 through the sixth
wiring 946. Thereby, the drive of the motor 23 can be controlled through the inverter 22.
[0185] As described above, the power transmission mechanism 50 receives the power generated by the driving of the
motor 23 and the power supplied from the engine 11 (power from the PTO shaft 19), and distributes the inputted power
to the sprayer portion (working portion). Here, depending on the load state of the sprayer portion 32 (for example, the
revolving speed of the first rotor 410 or the second rotor 420), a negative torque is applied to the motor 23, and regenerative
power (regenerative power) is generated. When regenerative power is generated in the motor 23, a desired rotation
output cannot be obtained unless the regenerative power is consumed. In particular, when the revolving speed of the
PTO shaft 19 (PTO output shaft 19b) is kept constant and the revolving speed of the motor 23 is changed to change
the revolving speed of the first rotor 410 or the second rotor 420, the regenerative power of the motor 23 is changed.
The regenerative power processor portion 89 processes (consumes) the generated regenerative power.
[0186] However, the sprayer portion (working device) 32 may be driven only by the power generated by driving the
motor 23 without using the power supplied from the engine 11 (power from the PTO shaft 19). In this case, the power
transmission mechanism 50 is a mechanism in which only the power generated by the driving of the motor 23 is inputted
and the inputted power is transmitted to the sprayer portion (working device) 32.
[0187] The processing method (processing operation) of the regenerative power by the regenerative power processor
portion 89 will be described below.
[0188] The second controller portion 93 switches the switch portion 92 to the connecting state when the regenerative
power is generated, and switches the switch portion 92 to the shut-off state when the regenerative power is extinguished.
In particular, the second controller portion 93 switches the switch portion 92 to the connecting state at the output rotation
immediately before the regenerative power is generated (the output revolving speed of the motor 23), and switches the
switch portion 92 to the connecting state at the output rotation immediately after the regenerative power is generated.
[0189] When the switch portion 92 is switched to the connecting state, the current generated by the regenerative power
(regenerative electric power) generated in the motor 23 flows to the regeneration resistor 91 through the inverter 22, the
fourth wiring 944, and the switch portion 92. The regeneration resistor 91 consumes power by generating heat. In this
manner, the regenerative power generated in the motor 23 is consumed, and a desired rotation output can be obtained.
On the other hand, when the regenerative power disappears, the switch portion 92 is switched to the shut-off state, so
that no current flows from the motor 23 side to the regeneration resistor 91.
[0190] Since the sprayer device (working device) 3 has the above-described regenerative power processor portion
89, the regenerative power generated by the motor 23 can be processed (consumed). Thus, the regenerative power
can be processed (consumed) even when an alternator is used as the generator 15 instead of the motor generator.
When a motor generator is used as the generator 15, the motor generator can generate regenerative power by generating
electric power.
[0191] In the present embodiment, the motor 23 includes a plurality of motors (the first motor 231 and the second
motor 232). In this case, the second controller portion 93 switches the switch portion 92 to the connecting state when
the regenerative power is generated in at least one of the plurality of motors (at least one of the first motor 231 and the
second motor 232). The configuration for controlling (hereinafter, referred to as a "first configuration") can be adopted.
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[0192] In addition, the second controller portion 93 performs control for switching the switch portion 92 to the connecting
state when regenerative power is generated in all of the plurality of motors (both the first motor 231 and the second
motor 232). The configuration for controlling (hereinafter, referred to as a "second configuration") also can be adopted.
[0193] In addition, the second controller portion 93 switches the switch portion 92 to the connecting state when all of
the motors (both the first motor 231 and the second motor 232) generates the regenerative power (hereinafter, referred
to as a "first condition") and when one of the motors (for example, the first motor 231) generates the regenerative power,
the other one of the motors (for example, the second motor 232) generates the powering power, and the regenerative
power is larger than the powering power (hereinafter, referred to as a "second condition"). The configuration for controlling
(hereinafter, referred to as a "third configuration") can be adopted. That is, the second controller portion 93 controls the
switch portion 92 to switch to the connecting state both when the first condition is satisfied and when the second condition
is satisfied. That is, in the third configuration, when the total value of the actual required powers of the plurality of motors
(the first motor 231 and the second motor 232) is negative, the switch portion 92 is switched to the connecting state,
and when the total value of the actual required powers of the plurality of motors (the first motor 231 and the second
motor 232) is positive, the switch portion 92 is switched to the shut-off state.
[0194] In addition, the second controller portion 93 sets the switch portion 92 to the connecting state when transmitting
a reverse rotation command to at least one of the plurality of motors (at least one of the first motor 231 and the second
motor 232). The configuration for performing switching control (hereinafter, referred to as "fourth configuration") can also
be adopted.
[0195] Hereinafter, a method (processing operation) for processing the regenerative power by the above-described
regenerative power processor portion 89 will be described with a specific example. A specific example is an example
in which the working device is the sprayer device 3 having the driver portion 49 shown in FIG. 17, and the driver portion
49 satisfies the following conditions (hereinafter, referred to as "setting conditions").

1 ωM1 : ωA1 = 43 : 104 = 1 : 2.476
1 ωM2 :ωC2 = 77 : 120 = 1: 1.558
1 ωPTO : ωS1 = 59 :58 = 1 : 0.983
1 ωC1 : ωA2 = 18 : 14 = 1 : 0.778
1 ωA2: ωB2 = 41 : 12 = 1 : 0.293
1 ωS2 : ωB1 = 14 : 27 = 1 : 1.929
1 ZC1 / ZA1 = 63/27 = 2.333
1 ZC2 / ZA2 = 96 / 48 = 2.0

where ωM1 is revolving speed of the first motor 231, ωM2 is revolving speed of the second motor 232, coAl is revolving
speed of the first sun gear 60 (second input gear 54), ωA2 is second sun gear 77 (second ΩB1 is revolving speed of
the first rotor 410, ωB2 is revolving speed of the second rotor 420, coS 1 is revolving speed of the first planet carrier 62
(fourth input gear 56), ωS2 is revolving speed of the second planet carrier 79 (transmission shaft 72), ωC1 is revolving
speed of the first internal gear 63 (first transmission gear 66), ωC2 is revolving speed of the second internal gear 80,
ωPTO is revolving speed (revolving speed of the input shaft 24)of the PTO output shaft 19b, ZA1 is the number of teeth
of the second input gear 54, ZA2 is the number of teeth of the second sun gear 77, ZC1 is the number of teeth of the
first internal gear 63, ZC2 is the number of teeth (inner teeth) of the second internal gear 80. The revolving speeds are
either angular velocities or revolving speeds (rpm).
[0196] The values of ωM1: ωA1, ωM2: ωC2, ωPTO: ωS1, ωC1: ωA2, ωA2: ωB2, ωS2: ωB1 can all be obtained by the
tooth ratio of the gears that form the driver portion 49 (power transmission mechanism 50).
[0197] FIG. 20 to FIG. 23 are tables showing examples of drive patterns of the driver portion 49. Hereinafter, the drive
pattern shown in FIG. 20 is "pattern 1", the drive pattern shown in FIG. 21 is "pattern 2", the drive pattern shown in FIG.
22 is "pattern 3", and the drive pattern shown in FIG. Pattern 4". The numerical value shown in each table is the revolving
speed (rpm). In all drive patterns, the revolving speed of the PTO output shaft 19b is fixed at 1000 (rpm).
[0198] The second controller portion 93 transmits a command signal according to the command value of the target
number of rotations of the first rotor 410 and the second rotor 420 transmitted from an in-vehicle ECU, and orders the
number of revolutions to be set to the first motor 231 and the second motor 232 (hereinafter, referred to as "commanded
number of revolutions"). The second controller portion 93 may transmit the command signal according to the command
value inputted to the second controller portion 93 itself, without depending on the command value transmitted from the
vehicle ECU.
[0199] In the tables shown in FIG. 20 to FIG. 23, B1 is the first rotor 410, B2 is the second rotor 420, M1 is the first
motor 231, and M2 is the second motor 232. The upper numerical values are target revolving speeds of the first rotor
410 and the second rotor 420. The lower numerical values are the revolving speeds (ordered revolving speeds) of the
first motor 231 and the second motor 232 for obtaining the target revolving speed. Among the numerical values of the
number of rotations of the first motor 231 and the second motor 232, the numerical value marked with a black triangle
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indicates reverse rotation, and the numerical value not marked with a black triangle indicates forward rotation.
[0200] In the planetary gear mechanism (the first planetary gear mechanism 52 and the second planetary gear mech-
anism 75), when the torque direction of one shaft is determined, the torque directions of the other shafts are also
determined. In the case of the sprayer device 3, since the torque directions of the rotors (the first rotor 410 and the
second rotor 420) are always constant, the torque direction applied to the motor shaft through the planetary gear mech-
anism is constant. When the revolving direction of the motor 23 is switched between the forward direction and the reverse
direction while the torque direction remains constant, the powering state and the regenerative state are switched at the
same time when the revolving direction is switched. In the drive patterns shown in FIG. 20 to FIG. 23, the regenerative
power is generated under the condition that the motor 23 rotates in the reverse direction (the condition marked with
black triangles).
[0201] When the states of the presence or absence of the generation of regenerative power of the first motor 231 and
the second motor 232 in each drive pattern are categorized, there are four states; (A) Occurring in neither the first motor
231 nor the second motor 232 occurs, (B) Occurring only in the first motor 231, (C) Occurring only in the second motor
232, and (D) Occurring in both the first motor 231 and the second motor 232.
[0202] The second controller portion 93 controls the switch portion 92 to switch to the connecting state based on any
of the above-described first to fourth configurations. In particular, in the case of the first configuration, the switch portion
92 is controlled to switch to the connecting state in the (B) state, the (C) state, and the (D) state. In the case of the
second configuration, the switch portion 92 is controlled to switch to the connecting state in the (D) state. In the case of
the third configuration, the switch portion 92 is controlled to switch to the connecting state in any one of the (B) state,
the (C) state, and the (D) state when the regenerative power generated in one of the motors (for example, the first motor
231) is larger than the powering power generated in the other one of the motors (for example, the second motor 232).
In the case of the fourth configuration, the switch portion 92 is controlled to switch to the connecting state to be in any
one of the (B) state, the (C) state, and the (D) state when issuing an order to reversely rotate to the motor (at least one
of the first motor 231 and the second motor 232) that should be reversely rotated.
[0203] Next, a case where the second controller portion 93 performs control based on the third configuration will be
described with a specific example. In FIG. 24, items related to power are added to the table of pattern 3 (FIG. 22). The
lower part of FIG. 24 (MOTOR POWER item) shows the torque of each motor and each rotor, the power (M1) generated
in the first motor 231, the power (M2) generated in the second motor 232, and the total value (Σ) of the power generated
in the first motor 231 and the power generated in the second motor 232 respectively calculated from the revolving speeds
of the first motor 231, the second motor 232, the first rotor 410, and the second rotor 420.
[0204] First, the leftmost condition (B1:200, B2:500) in the table of FIG. 24 will be described. Under this condition,
regenerative power is generated only in the second motor 232. That is, it corresponds to the above state (C). In addition,
under this condition, the powering power (989W) of the first motor 231 exceeds the regenerative power (777W) of the
second motor 232. Thus, in the control based on the third configuration, neither the first condition nor the second condition
for switching the switch portion 92 to the connecting state is satisfied. Thus, the second controller portion 93 does not
control the switch portion 92 to switch to the connecting state. That is, under this condition, the motor 23 is not connected
to the regeneration resistor 91.
[0205] Next, the second condition from the left in the table of FIG. 24 (B1:300, B2:400) will be described. Under this
condition, the regenerative power is generated only in the second motor 232. That is, it corresponds to the above state
(C). In addition, under this condition, the regenerative power (1025W) of the second motor 232 exceeds the powering
power (527W) of the first motor 231. Thus, the second condition for switching the switch portion 92 to the connecting
state in the control based on the third configuration is satisfied. Thus, the second controller portion 93 controls the switch
portion 92 to switch to the connecting state. That is, under this condition, the motor 23 is connected to the regeneration
resistor 91, and the regenerative power generated in the motor 23 is consumed by the regeneration resistor 91.
[0206] Next, the third condition (B 1:400, B2:300) from the left of the table in FIG. 24 will be described. Under this
condition, the regenerative power is generated in both the first motor 231 and the second motor 232. In particular, 151W
of regenerative power is generated in the first motor 231, and 693W of regenerative power is generated in the second
motor 232. Thus, it corresponds to the state (D). Thus, the first condition for switching the switch portion 92 to the
connecting state in the control based on the third configuration is satisfied. Thus, the second controller portion 93 controls
the switch portion 92 to switch to the connecting state. That is, under this condition, the motor 23 is connected to the
regeneration resistor 91, and the regenerative power generated in the motor 23 is consumed by the regeneration resistor
91.
[0207] Finally, the rightmost condition (B1:500, B2:200) in the table of FIG. 24 will be described. Under this condition,
the regenerative power is generated only in the first motor 231. That is, it corresponds to the above state (B). In addition,
under this condition, the regenerative power (1045W) of the first motor 231 exceeds the powering power (218W) of the
second motor 232. Thus, the second condition for switching the switch portion 92 to the connecting state in the control
based on the third configuration is satisfied. Thus, the second controller portion 93 controls the switch portion 92 to
switch to the connecting state. That is, under this condition, the motor 23 is connected to the regeneration resistor 91,
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and the regenerative power generated in the motor 23 is consumed by the regeneration resistor 91.
[0208] In addition, the control based on the third configuration is referred to as "when the power generated in the first
motor 231 and the power generated in the second motor 232 are summed and the summed power becomes regenerative
power, the second controller portion 93 performs control for switching the switch portion 92 to the connecting state." In
this case, the description about FIG. 24 can be restated as follows.
[0209] In the leftmost condition (B 1:200, B2:500) in the table of FIG. 24, when the power generated in the first motor
231 and the power generated in the second motor 232 are summed, a powering power (211W) is obtained and regen-
eration is performed. No regenerative power is generated. Thus, the second controller portion 93 does not control the
switch portion 92 to switch to the connecting state.
[0210] Under the second condition (B 1:300, B2:400) from the left in the table of FIG. 24, the power generated in the
first motor 231 and the power generated in the second motor 232 are combined to obtain regenerative power (497W).
Thus, the second controller portion 93 controls the switch portion 92 to switch to the connecting state.
[0211] Under the third condition (B 1:400, B2:300) from the left in the table of FIG. 24, the total of the power generated
in the first motor 231 and the power generated in the second motor 232 gives a regenerative power (844W). Thus, the
second controller portion 93 controls the switch portion 92 to switch to the connecting state.
[0212] Under the rightmost condition (B 1:500, B2:200) in the table of FIG. 24, the sum of the power generated in the
first motor 231 and the power generated in the second motor 232 results in a regenerative power (828W). Thus, the
second controller portion 93 controls the switch portion 92 to switch to the connecting state.
[0213] The above-described specific example is merely an example based on a specific condition, and the regenerative
power processing method (processing operation) by the regenerative power processor portion 89 is not limited to the
above-described specific example. For example, the switching timing of the switch portion 92 by the second controller
portion 93 is calculated by calculating the required power (actual required power) from the actual torque and the actual
revolving speed of the motor 23 (the first motor 231 and the second motor 232). The actual torque of the motor 23 can
be calculated from the current value outputted from the inverter 22 to the motor 23. The actual revolving speed of the
motor 23 can be detected by a detector such as a revolving speed sensor attached to the motor 23.
[0214] In particular, the switching timing of the switch portion 92 by the second controller portion 93 is determined
based on a summation of the required power (actual required power) calculated from the actual torque and the actual
revolving speed of the first motor 231 and the required power (actual required power) calculated from the actual torque
and the actual revolving speed of the second motor 232. For example, in the case of the third configuration, the second
controller portion 93 switches the switch portion 92 to the connecting state when the total value of the actual required
powers of the plurality of motors is negative, and the switch portion 92 is controlled to switch to the shut-off state when
the summation of the actual required powers of the plurality of motors (the first motor 231, the first motor 231) is positive.
That is, the switching of the switch portion 92 by the second controller portion 93 is performed with the sum value 0W
of the actual required powers as the threshold value.
[0215] However, in the case where the actual required power (actual load) of the motor 23 fluctuates drastically and
the positive/negative of the actual required power frequently changes (reverses) when such a control is performed, the
second controller portion 93 causes the switch portion 92 to switch frequently. Then, the number of times of switching
of the switch portion 92 constituted of a relay or the like may exceed the number of times of durability in a short period
of time.
[0216] Thus, it is necessary to take measures to prevent frequent (useless) switching of the switch portion 92 by the
second controller portion 93 even when the actual required power (actual load) of the motor changes. Hereinafter,
protection measures for the switch portion 92 will be described. In the following description, the first to third protection
measures will be described. It is preferable to adopt all of these three protection measures, but it is also possible to
adopt only any one or two of the three measures.

<Protection measures for switch portion (1)>

[0217] First, the configuration adopted as the first protection measure of the switch portion 92 will be described.
[0218] FIG. 25 is a graph schematically showing the relation between the revolving speed RV (rpm) of the rotor 40
and the fluctuation width WD (W) of the required power of the motor 23 when the working device is the sprayer device
3. As shown in FIG. 25, when the revolving speed of the rotor 40 increases, the fluctuation width of the actual required
power decreases, and when the revolving speed of the rotor 40 decreases, the fluctuation width of the actual required
power increases. That is, the fluctuation width of the actual required power becomes the first fluctuation width WD1
when the revolving speed of the rotor 40 is the first revolving speed RV1, and the second revolving speed of the rotor
40 is lower than the first revolving speed RV1. When the revolving speed is RV2, the second fluctuation width WD2 is
larger than the first fluctuation width.
[0219] When the rotor 40 rotates at a high revolving speed, the actual required power of the motor 23 is in a stable
state with a small fluctuation width and maintains the powering state. On the other hand, when the rotor 40 rotates at a
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low revolving speed, the actual required power of the motor 23 may fluctuate with a large fluctuation width while the
regenerative state and the powering state alternate. For example, in FIG. 25, when the arrow E1 is the regenerative
state side and the arrowed line E2 is the powering state side, the regenerative state and the powering state alternate in
the revolving speed region (a low revolving speed region) near the revolving speed RV3. However, the actual required
power may fluctuate. Thus, when no measures are taken, the switch portion 92 may frequently switch between the
connecting state and the shut-off state.
[0220] Thus, the second controller portion 93 brings the switch portion 92 into the shut-off state when the actual
required power of the motor 23 is equal to or greater than the first threshold value which is a positive value exceeding
0W. In particular, the second controller portion 93 switches the switch portion 92 to the shut-off state when the total
value of the actual required powers of the plurality of motors 23 (first motor 231 and second motor 232) is equal to or
greater than the first threshold value that is a positive value exceeding 0W. The first threshold value is set based on the
fluctuation width of the actual required power determined by the revolving speed of the rotor 40. The fluctuation width
of the actual required power is the fluctuation width of the total value of the actual required power of the plurality of
motors (the first motor 231 and the second motor 232).
[0221] By setting the switch portion 92 to the shut-off state when the second controller portion 93 has a positive
threshold value that is greater than 0W and is equal to or more than 0W, the threshold value of the actual required power
at which the switch portion 92 switches from the connecting state to the shut-off state is offset (shifted) from 0W to the
positive value side (the side where the motor 23 is in the powering state). Thus, in a region (low revolving speed region)
in which the actual required power of the motor 23 changes while the regenerative state and the powering state alternate,
the switch portion 92 maintains the connecting state without being switched to the shut-off state. This can prevent the
switch portion 92 from frequently switching between the connecting state and the shut-off state.
[0222] In addition, when the revolving speed of the rotor 40 is the first revolving speed RV1, the second controller
portion 93 sets the first threshold value based on the first fluctuation width WD1 of the actual required power. In addition,
when the revolving speed of the rotor 40 is the second revolving speed RV2 that is lower than the first revolving speed
RV1, the second controller portion 93 sets the first threshold value based on the second fluctuation width WD2 of the
actual required power that is greater than the first fluctuation width WD1. As described above, by setting the first threshold
value corresponding to the changing in the revolving speed of the rotor 40, it is possible to more reliably prevent the
switch portion 92 from frequently switching between the connecting state and the shut-off state.
[0223] In addition, the second controller portion 93 brings the switch portion 92 into the connecting state when the
actual required power of the motor 23 is equal to or lower than the second threshold value which is lower than the first
threshold value. In particular, the second controller 93 switches the switch portion 92 to the connecting state when the
total required power of the plurality of motors 23 (the first motor 231 and the second motor 232) is equal to or less than
the second threshold value which is lower than the first threshold value.
[0224] The second controller portion 93 always invalidates the regeneration resistor 91 (the switch portion 92 is
switched to the shut-off state) when the actual required power of the motors 23 (the total value of the actual required
powers of the first motor 231 and the second motor 232) is equal to or more than the first threshold value. In addition,
the second controller portion 93 always validates the regeneration resistor 91 (the switch portion 92 is switched to the
connecting state) when the actual required power of the motor 23 (the total value of the actual required powers of the
first motor 231 and the second motor 232) is equal to or less than the second threshold value. Thus, the first threshold
is a threshold at which the regeneration resistor is always invalid (an invalid threshold), and the second threshold is a
threshold at which the regeneration resistor is always valid (a valid threshold).
[0225] The first threshold value is set to the sum of the second threshold value and the value obtained by multiplying
the fluctuation width of the actual required power by the safety factor. That is, the first threshold value is set based on
the following calculation formula (A). 

[0226] The fluctuation width of the actual required power used for setting the first threshold value is the fluctuation
width of the actual required power at the rated revolving speed of the rotor 40. The rated revolving speed is the revolving
speed in a stationary state when the rotor 40 performs the work. In the case where the working device is the sprayer
device 3, the fluctuation width of the actual required power used for setting the first threshold value is a fluctuation width
of the actual required power at the revolving speed in the stationary state (a rated revolving speed) where the rotor 40
sprays the spraying substance.
[0227] The rated revolving speed of the rotor 40 is preferably set to the revolving speed (low value) at which the actual
required power of the motor 23 (the total value of the actual required power of the first motor 231 and the second motor
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232) fluctuates while the regenerating state and the powering state alternate. By setting the rated revolving speed of
the rotor 40 used for setting the first threshold value to a low revolving speed that fluctuates while the regenerating state
and the powering state alternate, the switch portion 92 can be prevented from frequently switching in the low revolving
speed region.
[0228] The second threshold value is set to a negative value less than 0W or a positive value exceeding 0W.
[0229] The reason for setting the second threshold value to a negative value less than 0 W is as follows.
[0230] The regenerative power generated in the motor 23 is consumed by a certain amount due to the resistance of
the first wiring (power supply circuit) 941 and the internal loss of the generator 15. Thus, the second threshold value is
set to a negative value less than 0W in consideration of these losses. In this case, the second threshold value is set to
about minus 200W, for example.
[0231] The reason for setting the second threshold value to a positive value exceeding 0W is as follows.
[0232] The switch portion 92 constituted of a relay or the like requires a certain operation time for switching between
the connecting state and the shut-off state. Thus, the second threshold value is set to a positive value exceeding 0W in
consideration of the operation time (delay) of the switch portion 92. In this case, the second threshold value is set
depending on the performance (operating time) of the switch portion 92, and is set to about plus 200W, for example.
When the performance of the switch portion 92 is good (the operation time is short), the positive value of the second
threshold is set small (close to 0W).
[0233] The second threshold value is inputted to the second controller portion 93 in advance, and the second controller
portion 93 uses the input second threshold value to calculate the first threshold value by the calculation formula (A).
[0234] In the above calculation formula (A), the safety factor is set to a value exceeding 1 (for example, 2 to 3).
[0235] In the above calculation formula (A), assuming that the second threshold value is minus 100W, the actual
required power fluctuation width is 500W, and the safety factor is 2, the first threshold value (W) is calculated to be 900W
as follows. 

[0236] In this case, the second controller portion 93 turns off the switch portion 92 when the actual required power of
the motor 23 is 900W (a first threshold value) or more. In addition, the second control section 93 brings the switch portion
92 into the connecting state when the actual required power of the motor 23 is minus 100 W (a second threshold value)
or less.
[0237] The second controller portion 93 keeps the regeneration resistor 91 invalid even when the actual required
power of the motor 23 falls below the first threshold after the actual required power of the motor 23 (the total value of
the actual required powers of the first motor 231 and the second motor 232) once exceeds the first threshold value (for
example, 900W) and then the regeneration resistor 91 turns to be invalid (the switch portion 92 is switched to the shut-
off state), and the regeneration resistor 91 turns to be valid (the switch portion 92 is switched to the connecting state)
when the actual required power of the motor 23 becomes the second threshold (for example, minus 100W) or less. After
that, the second controller portion 93 invalidates the regeneration resistor 91 when the actual required power of the
motor 23 becomes equal to or higher than the first threshold value. That is, the behavior of switching the regeneration
resistor between valid and invalid by the second controller portion 93 has a hysteresis. This can prevent the switch
portion 92 from frequently switching between the connecting state and the shut-off state.
[0238] With the configuration of the first protective measure described above, the switching of the switch portion 92
is not frequently performed even when the actual required power of the motor 23 is greatly changed and the positive/neg-
ative of the actual required power is frequently changed (reversed). Thus, it is possible to prevent the number of times
of switching of the switch portion 92 constituted of a relay or the like from exceeding the number of times of durability
in a short period of time.

<Protection measures for switch portion (2)>

[0239] Next, the configuration adopted as the second protection measure of the switch portion 92 will be described.
[0240] When the number of rotations of the rotor 40 (the first rotor 410, the second rotor 420) becomes Orpm, theo-
retically, regenerative power is generated in the motor 23 (the first motor 231 and the second motor 232). This is because
the power is transmitted from the PTO shaft 19 to the power transmission mechanism 50. Thus, in order to set the
revolving speed of the rotor 40 to Orpm, the direction of the rotational driving force transmitted from the PTO shaft 19
to the motor 23 is set. This is because it is necessary to rotate in the opposite direction.
[0241] However, even when the revolving speed of the rotor 40 (the first rotor 410 and the second rotor 420) becomes
Orpm, the power loss due to the resistance of the first wiring (a power supply circuit) 941 is actually present. Power loss
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is generated in the motor 23 due to power loss inside the generator 15 and the like. When the switch portion 92 is
switched to the connecting state under the state in which the motor 23 exerts a powering power, there is a risk that the
regeneration resistor 91 generates excessive heat.
[0242] Thus, in order to avoid this risk, in the second controller portion 93, the ordered revolving speed of the rotor 40
commanded by the second controller portion 93 becomes the work-stopping revolving speed for stopping the work, and
when the actual revolving speed of the rotor 40 reaches the work-stopping revolving speed, the switch portion 92 is
switched to the shut-off state. In other words, the second controller portion 93 causes the ordered revolving speed for
the motor 23 to be the revolving speed for setting the revolving speed of the rotor 40 as the work-stopping revolving
speed (hereinafter, "stop-ordering revolving speed"), and when the actual revolving speed of the motor 23 reaches the
actual revolving speed for setting the revolving speed of the rotor 40 as the work-stopping revolving speed (hereinafter
referred to as "actual stopping revolving speed"), the switch portion 92 is switched to the shut-off state.
[0243] In particular, the second controller portion 93 determines that the ordered revolving speeds of the plurality of
rotors (the first rotor 410 and the second rotor 420) are the work-stopping revolving speeds, and when the actual revolving
speeds of the plurality of rotors (the first rotor 410 and the second rotor 420) both reach the work-stopping revolving
speeds at which the work is stopped, the switch portion 92 is switched to the shut-off. In other words, the second controller
portion 93 switches the switch portion 92 to the shut-off state when the ordered revolving speed for the first motor 231
and the second motor 232 become the stop-ordering revolving speed at which the revolving speeds of the first rotor 410
and the second rotor 420 are set to be the work-stopping revolving speed, and the second controller portion 93 switches
the switch portion 92 to the shut-off state when the actual revolving speeds of the first motor 231 and the second motor
232 become the actual stopping revolving speeds for setting the revolving speeds of the first rotation body 410 and the
second rotation body 420 to the work-stopping revolving speeds.
[0244] The work-stopping revolving speed is a revolving speed at which work is stopped (the work cannot be performed),
and is set to 0rpm or a low revolving speed close to 0 rpm. When the working device is the sprayer device 3, the work-
stopping revolving speed is the spray-stopping revolving speed at which the spraying is stopped. Hereinafter, description
will be made assuming that the work-stopping revolving speed is the spray-stopping revolving speed. The spray-stopping
revolving speed of the rotor 40 is a revolving speed at which the spraying of the spraying substance is stopped (the
spraying is not possible), and is set to 0rpm or a low revolving speed close to Orpm.
[0245] The ordered revolving speed of the rotor 40 is a command value of the target revolving speed of the rotor 40
transmitted from the in-vehicle ECU to the second controller portion 93 or inputted to the second controller portion 93
itself. The second controller portion 93 transmits a command signal based on this command value (an ordered revolving
speed of the rotor) to the inverter 22, and orders the revolving speeds to be set to the first motor 231 and the second
motor 232 through the inverter 22 (an ordered revolving speed for the motor).
[0246] When the spray-stopping revolving speed (work-stopping revolving speed) of the rotor 40 is set to 0 rpm, the
stop-ordering revolving speed of the motor 23 becomes an ordered revolving speed for setting the revolving speed of
the rotor 40 to Orpm. For example, when the working device is the sprayer device 3 having the driver portion 49 shown
in FIG. 17, as for the ordered revolving speed (stop-ordering revolving speed) of the motor for setting the revolving speed
of the first rotor 410 and the second rotor 420 to 0 rpm, the first motor 231 has a negative revolving speed (reverse
rotation), and the second motor 232 has Orpm.
[0247] The second controller portion 93 determines that the ordered revolving speed for the motor 23 (the first motor
231 and the second motor 232) is the stop-ordering revolving speed, regardless of whether the total value of the actual
power requirements is a positive value or a negative value. When the actual revolving speed of the motor 23 (first motor
231 and second motor 232) reaches the actual stopping revolving speed, the switch portion 92 is turned off. In this
manner, it is possible to prevent the switch portion 92 from switching to the connecting state in a state where the rotor
40 reaches the work-stopping revolving speed (scattering stop revolving speed) and the powering power is generated
in the motor 23. Thus, it is possible to avoid the risk of the regeneration resistor 91 generating excessive heat. Moreover,
since the unnecessary switching operation of the switch portion 92 can be eliminated, the life of the switch portion 92
can be extended.
[0248] FIG. 26 shows the actual revolving speed M1 of the first motor 231, the actual revolving speed M2 of the second
motor 232, the ordered revolving speed D0 and the actual revolving speed D1 of the rotor 40 (the first rotor 410, the
second rotor 420). FIG. 5 is a graph showing an example of the relation between the sum P1 of the actual required
power of the first motor 231 and the actual required power of the second motor 232 and the state of the switch portion
92 (the shut-off state, OFF, or the connecting state, ON).
[0249] In the graph of FIG. 26, the vertical axis on the left side shows the revolving speed (rpm), the vertical axis on
the right side shows the power (W), and the horizontal axis shows the time (seconds). However, the vertical axis on the
left side is applied to the ordered revolving speed D0 and the actual revolving speed D1. For the actual revolving speed
M1 and the actual revolving speed M2, the value 0 on the vertical axis on the right side is applied as the revolving speed
Orpm, the value above the 0 value is the positive revolving speed, and the value below the 0 value is the negative
revolving speed.
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[0250] The graph shown in FIG. 26 will be described below.
[0251] In the initial state T1, the rotor 40 (the first rotor 410 and the second rotor 420) is rotating at the first revolving
speed (580rpm). That is, the actual revolving speed D1 in the initial state T1 is the first revolving speed (580rpm). The
ordered revolving speed D0 matches the actual revolving speed D1. The actual revolving speed M1 of the first motor
231 and the actual revolving speed M2 of the second motor 232 are both positive values, and the first motor 231 and
the second motor 232 are rotating normally. The total value P1 of the actual required powers of the first motor 231 and
the second motor 232 is a positive value, and the motor 23 is in the powering state. The switch portion 92 is in a shut-
off state (OFF).
[0252] At time T2, the second controller portion 93 transmits, to the inverter 22a, a command to reduce the revolving
speed of the rotor 40 (first rotor 410, second rotor 420) to the second rotating speed (156rpm). The second revolving
speed is the minimum revolving speed at which the spraying substance can be sprayed. In the period between time T2
and time T3 (hereinafter referred to as "first period TR1"), the ordered revolving speed D0 of the rotor 40 (first rotor 410,
second rotor 420) is the first rotating speed to the first rotating speed. In this manner, the actual revolving speed D1
decreases from the first revolving speed to the second revolving speed, and the actual revolving speed M1 of the first
motor 231 changes from a positive value to a negative value during the first period TR1. The total value P1 of the actual
required powers of the first motor 231 and the second motor 232 has changed from a positive value to a negative value,
whereby the motor 23 changes from the powering state to the regenerative state. The switch portion 92 has changed
from the shut-off state (OFF) to the connecting state (ON).
[0253] At time T3, the actual revolving speed D1 of the rotor 40 (the first rotor 410 and the second rotor 420) reaches
the second rotating speed, and the period between the time T3 and the time T4 (hereinafter, referred to as "second
period" (TR2)), the actual revolving speed D1 is maintained at the second revolving speed. In the second period TR2,
the actual revolving speed M1 of the first motor 231 and the actual revolving speed M2 of the second motor 232 are
constant, the total value P1 of the actual required powers of the first motor 231 and the second motor 232 is a negative
value. The motor 23 continues the regenerative state, and the switch portion 92 maintains the connecting state (ON).
[0254] At time T4, the second controller portion 93 transmits to the inverter 22a command to reduce the revolving
speed of the rotor 40 (first rotor 410, second rotor 420) to the third revolving speed (spray-stopping revolving speed).
At this time, the ordered revolving speed for the motor 23 is the stop-ordering revolving speed for setting the rotor 40 to
the third revolving speed (spray-stopping revolving speed). In a period between time T4 and time T5 (hereinafter, referred
to as "third period TR3"), the ordered revolving speed D0 of the rotor 40 (the first rotor 410, the second rotor 420)
decreases from the second rotating speed to the third rotating speed, and the actual number of revolutions D1 is
accordingly reduced from the second number of revolutions to the third number of revolutions 3. In the case of Fig. 26,
the third number of revolutions is Orpm. In the third period TR3, the actual revolving speed M1 of the first motor 231 has
a negative value increasing, and the actual revolving speed M2 of the second motor 232 has a positive value decreasing
toward 0 rm. The negative value of the total value P1 of the actual required power is decreasing, the motor continues
to be in the regenerative state, and the switch portion 92 maintains the connecting state (ON).
[0255] Note that at time T4, the supply of the spraying substance (fertilizer, and the like) to the rotor 40 is stopped. In
this manner, the negative value of the total value P1 of the actual required powers sharply decreases in the third period
TR3.
[0256] At time T5, the actual revolving speed D1 of the rotor 40 (the first rotor 410 and the second rotor 420) reaches
the third rotating speed (spray-stopping rotating speed), and the period after the time T5 (hereinafter, referred to as "the
first rotor"). In the fourth period TR4), the third engine speed is maintained at the third revolving speed. In the fourth
period TR4, the actual revolving speed M1 of the first motor 231 and the actual revolving speed M2 of the second motor
232 are constant. The total value P1 of the actual power requirements of the motor 231 and the second motor 232 is a
positive value, and the motor 23 is in the powering state. The switch portion 92 switches from the connecting state (ON)
to the shut-off state (OFF).
[0257] In the fourth period TR4, the ordered revolving speed R1 for the motor 23 is the stop-ordering revolving speed
for setting the revolving speed (actual revolving speed D0) of the rotor 40 as the spray-stopping revolving speed. The
actual revolving speeds M1 and M2 of the motor 23 are the actual stopping revolving speeds for setting the revolving
speed (actual revolving speed D0) of the rotor 40 as the spray-stopping revolving speed. In the case of FIG. 26, the
spray-stopping revolving speed is Orpm. As for the stop-ordering revolving speed and the actual stopping revolving
speed, the first motor 231 has a negative revolving speed (about minus 1300 rpm) and the second motor 232 has Orpm.
[0258] In the case of FIG. 26, in the second controller portion 93, the ordered revolving speed D0 of the rotor (the first
rotor 410, the second rotor 420) instructed by the second controller portion 93 is the work-stopping revolving speed
(scattering stop), and when the actual revolving speed D1 of the rotors (the first rotor 410 and the second rotor 420)
becomes the work-stopping revolving speed (time T5), the switch portion 92 is turned off.
[0259] In other words, in the second controller portion 93, the ordered revolving speed for the motor 23 (the first motor
231 and the second motor 232) becomes the stop-ordering revolving speed for setting the revolving speed of the rotor
40 to the spray-stopping revolving speed, and when the actual revolving speeds M1 and M2 of the motor 23 (the first
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motor 231 and the second motor 232) become the actual stopping revolving speeds for setting the revolving speed of
the rotor 40 as the spray-stopping revolving speed (time T5). The switch portion 92 is in the shut-off state.
[0260] In the fourth period TR4, although the actual revolving speed D1 of the rotor 40 (the first rotor 410 and the
second rotor 420) is 0 rpm, the actual requirements of the first motor 231 and the second motor 232 are required. The
total power value P1 is a positive value. That is, the powering power is generated in the motor 23. Thus, there is a risk
that the regeneration resistor 91 will generate excessive heat when the switch portion 92 is switched to the connecting
state, but this risk can be avoided by setting the switch portion 92 to the shut-off state (OFF) in the fourth period TR4.
[0261] In addition, in the fourth period TR4, there is a possibility that positive and negative are frequently switched by
the total value P1 of the actual required powers of the first motor 231 and the second motor 232 fluctuating in the vicinity
of 0 value, but the fourth period by turning off the switch portion 92 in TR4 (OFF), unnecessary switching operation of
the switch portion 92 can be eliminated. Thus, the life of the switch portion 92 can be extended, and regenerative power
can be appropriately processed (consumed) for a long period of time.

<Protection measures for switching part (3)>

[0262] Next, the configuration adopted as the third protection measure of the switch portion 92 will be described.
[0263] While the revolving speed of the rotor 40 (the first rotor 410 and the second rotor 420) is changing (for example,
the first period TR1 and the third period TR3 in FIG. 26), the actual power required of the motor 23 fluctuates drastically.
Thus, there is a risk that the calculation (computation) of the actual required power by the second switch portion 93
cannot follow the fluctuation, and the switching of the switch portion 92 by the second controller portion 93 is not accurately
performed or is wastefully performed.
[0264] Thus, in order to avoid this risk, the second controller portion 93 causes the second controller portion 93 to
change the ordered revolving speed of the rotor 40 while the actual revolving speed of the rotor 40 is changing and does
not reach the predetermined revolving speed range including the ordered revolving speed, the switch portion 92 is
brought into the connecting state.
[0265] In particular, the second controller portion 93 is changing the ordered revolving speed of at least one of the
plurality of rotors (the first rotor 410 and the second rotor 420). When the actual revolving speed of the at least one of
the rotors (the target rotor) does not reach the predetermined revolving speed range including the ordered revolving
speed, the switch portion 92 is set to the connecting state.
[0266] The predetermined revolving speed range can be set, for example, in a range from a revolving speed lower
than the ordered revolving speed to a revolving speed higher than the ordered revolving speed. In particular, for example,
it can be set to 6 several% (for example, 6 5%) of the ordered revolving speed of the rotor 40. However, the predetermined
revolving speed range including the ordered revolving speed may be set to be the same as the predetermined revolving
speed (predetermined revolving speed 6 0%).
[0267] The ordered revolving speed of the rotor 40 is set to the work-stopping revolving speed. When the working
device is the sprayer device 3, the ordered revolving speed of the rotor 40 is set to the spraying stop revolving speed
(for example, 0rpm).
[0268] As described above, when the second controller portion 93 is changing the ordered revolving speed of the rotor
40 and the actual revolving speed of the rotor 40 does not reach the predetermined revolving speed range including the
ordered revolving speed. By setting the switch portion 92 in the connecting state, the connecting state is maintained
and the switching of the switch portion 92 is not performed during a period in which the actual required power of the
motor 23 fluctuates drastically. Thus, it is possible to avoid a risk that the switching of the switch portion 92 is not
accurately performed or is wasted. That is, it is possible to eliminate an unnecessary switching operation of the switch
portion of the switch portion 92. Thus, the life of the switch portion 92 can be extended, and regenerative power can be
appropriately processed (consumed) for a long period of time.
[0269] For example, in the graph shown in FIG. 26, in the first period TR1 and the third period TR3, the ordered
revolving speed D0 of the rotor 40 is changing to the deceleration side, and the actual revolving speed D1 of the rotor
40 is commanded. This corresponds to the case where the predetermined revolving speed range including the revolving
speed (156rpm, 0rpm) is not reached. Thus, the second controller portion 93 sets the switch portion 92 to the connecting
state ON in the second period TR2 and the third period TR3.
[0270] The first period TR1 and the third period TR3 are periods in which the total value P1 of the actual required
power of the motor 23 changes drastically. In particular, in the third period TR3, there is a period in which the summed
value P1 is slightly positive (the motor is in the powering state), but the switch portion 92 maintains the connecting state
ON and switching is not performed. In this manner, it is possible to avoid a risk that the switching of the switch portion
92 is not accurately performed or wasted.
[0271] However, even when the ordered revolving speed of the rotor 40 is changing and the actual revolving speed
of the rotor 40 does not reach the predetermined revolving speed range including the ordered revolving speed, when
the motor 23 is clearly in the powering state, the switch portion 92 does not need to be in the connecting state. For
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example, when the motor 23 is rotating at a high speed or speeding up, the motor 23 is often in a powering state, and
thus the switch portion 92 is preferably in a shut-off state.
[0272] Thus, preferably, the second controller portion 93 switches when the ordered revolving speed of the rotor 40
is changing to the deceleration side and the actual revolving speed of the rotor 40 does not reach the predetermined
revolving speed range. The switch portion 92 is brought into a connecting state. In particular, the second controller
portion 93 causes the ordered revolving speed of at least one of the plurality of rotors (the first rotor 410 and the second
rotor 420) to be on the deceleration side. When the change is in progress and the actual revolving speed of the at least
one rotor (the target rotor) has not reached the predetermined revolving speed range including the ordered revolving
speed, the switch portion 92 is set to the connecting state.
[0273] More preferably, the second controller portion 93 is changing the ordered revolving speed of the rotator 40
toward the deceleration side toward the work-stopping revolving speed, and the actual revolving speed of the rotator 40
becomes the work-stopping revolving speed. When not reached, the switch portion 92 is brought into the connecting
state. In particular, the second controller portion 93 determines that the ordered revolving speed of at least any one of
the plurality of rotors (the first rotor 410 and the second rotor 420) is the work stop rotation. When the actual revolving
speed of the at least one rotor (the target rotor) has not reached the work-stopping revolving speed while the speed is
changing toward the deceleration side toward the number, the switch portion 92 is in the connecting state.
[0274] In addition, even when the actual required power of the motor 23 becomes large and there is no room for the
rated output value of the generator 15, it is preferable that the switch portion 92 be in the shut-off state. Thus, preferably,
the second controller portion 93 determines that the actual required power of the motor 23 (the total value of the actual
required power of the first motor 231 and the actual required power of the second motor 232) is the predetermined output
value of the generator 15. When it exceeds the ratio, the switch portion 92 is in the shut-off state. The predetermined
ratio is set to, for example, one half or one third of the rated output value of the generator 15.

<Prevention of inverter shutdown>

[0275] The control for preventing the shutdown of the inverter will be explained based on FIG. 19. The inverter 22
includes a protection device that shuts off the output when the load voltage exceeds a predetermined voltage. The
protection device shuts off the output of the inverter 22 when the load voltage of the inverter 22 rises and exceeds a
predetermined voltage due to the regenerative power (regenerative power) generated in the motor 23 when the motor
23 decelerates or stops, thereby the inverter 22 is protected. That is, the inverter 22 has a fail-safe function that shuts
off the output when the load voltage exceeds a predetermined voltage. Hereinafter, the predetermined voltage is also
referred to as "fail safe function threshold voltage".
[0276] When the voltage of the power supply circuit 941 exceeds a predetermined threshold voltage (hereinafter, also
referred to as "circuit threshold voltage"), when the timing of switching the switch portion 92 to the connecting state by
the second controller portion 93 is delayed, the regeneration is performed. The voltage of the power supply circuit 941
suddenly rises due to the regenerative energy that cannot flow to the resistor 91 and loses its place to flow, the protection
device of the inverter 22 operates (the fail-safe function operates), and the output of the inverter 22 is cut off (the inverter
22 shuts down).
[0277] Thus, in order to prevent the shutdown of the inverter 22 due to the timing delay of switching the switch portion
92 to the connecting state, the second controller portion 93 is connected to the inverter 22 and supplies power to the
motor 23 through the inverter 22. When the voltage of the power supply circuit 941 exceeds the threshold voltage (circuit
threshold voltage), the switch portion 92 is switched to the connecting state.
[0278] In this manner, when the voltage of the power supply circuit 941 exceeds the circuit threshold voltage, the
current flowing through the power supply circuit 941 flows to the regeneration resistor 91 through the second wiring 942.
Thus, even when the timing of switching the switch portion 92 to the connecting state by the second controller portion
93 is delayed, the protection device of the inverter 22 is prevented from operating and the output of the inverter 22 is
not interrupted.
[0279] The circuit threshold voltage is set between the rated voltage of the power supply circuit 941 and the fail-safe
function threshold voltage. The circuit threshold voltage is set to, for example, an intermediate value between the rated
voltage of the power supply circuit 941 and the fail-safe function threshold voltage, or a voltage equal to or higher than
the intermediate value. For example, when the rated voltage of the power supply circuit 941 is 56V and the fail-safe
function threshold voltage is 69V, the circuit threshold voltage is set to about 63V

<Detection of revolving speed of rotor>

[0280] Next, a configuration for detecting the revolving speed (actual revolving speed) of the rotor 40 (the first rotor
410, the second rotor 420) will be described with reference to FIG. 17 and FIG. 19. The revolving speed (the actual
revolving speed) of the rotor 40 may be detected by providing a rotation detector such as a rotation sensor on the rotating
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shaft 40a of the rotor 40, but it is preferably detected by the following configuration.
[0281] The second controller portion 93 calculates the revolving speed of the rotor 40 (the first rotor 410, the second
rotor 420) based on the revolving speed of the motor 23 and the revolving speed of the PTO shaft 19. In particular, the
second controller 93 calculates the revolving speed of the first rotor 410 based on the revolving speed of the PTO shaft
19 and the revolving speed of the first motor 231 and on the revolving speed of the PTO shaft 19 and the first motor
231. The revolving speed of the second rotor 420 is calculated based on the revolving speed of the second motor 232
and on the revolving speed of the second motor 232.
[0282] The second controller portion 93 acquires the revolving speed of the PTO shaft 19 from the vehicle ECU through
the ISOBUS. The second controller portion 93 acquires the revolving speed of the motor 23 (the first motor 231 and the
second motor 232) from the inverter 22 through the sixth wiring (the CAN) 946.
[0283] The second controller portion 93 calculates the revolving speed of the rotor 40 (the first rotor 410, the second
rotor 420 based on the acquired revolving speed of the PTO shaft 19 and on the revolving speed of the motor 23 (the
first motor 231 and the second motor 232).
[0284] In particular, for example, when the working device is the sprayer device 3 having the driver portion 49 shown
in FIG. 17 and the driver portion 49 satisfies the above setting conditions, the second controller portion 93 causes the
following formula (the revolving speed ωB2 of the second rotor 420 is calculated based on 2), and the revolving speed
ωB1 of the first rotor 410 is calculated based on Expression (1). In the equations (1) and (2), ωPTO is the revolving
speed of the PTO shaft 19, ωM1 is the revolving speed of the first motor 231, and ωM2 is the revolving speed of the
second motor 232.

[0285] The numerical values included in the above formulas (1) and (2) are the numbers of teeth of the gears that
form the driver portion 49 (the power transmission mechanism 50). The number of teeth of gears forming the driver
portion 49 (the power transmission mechanism 50) is already known. Thus, the second controller portion 93 calculates
the revolving speed of the rotor 40 (the first rotor 410 and the second rotor 420) based on the revolving speed of the
PTO shaft 19 and on the revolving speed of the motor 23 (first motor 231, second motor 232).
[0286] In this manner, the number of rotations of the rotor 40 can be detected without providing a rotation detector
such as a rotation sensor on the rotation shaft 40a. Thus, a rotation detector and a device for processing the data
detected by the rotation detector are not required, and thus the device configuration (system) for detecting the revolving
speed of the rotor 40 can be simplified.
[0287] Next, a method of calculating the revolving speed of the motor 23 used for calculating the revolving speed of
the rotor 40 described above will be described.
[0288] The second controller portion 93 transmits an ordered revolving speed transmitted from the second controller
portion 93 to the inverter 22 to control the revolving speed of the motor 23, and a detector 140 such as a revolving speed
sensor attached to the motor 23 (see FIG. 27). The revolving speed of the rotor 40 (the first rotor 410, the second rotor
420) is detected based on the revolving speed detected by the inverter 22 and received from the inverter 22 (hereinafter,
referred to as "received revolving speed"). Hereinafter, the revolving speed of the rotor 40 (the first rotor 410 and the
second rotor 420) calculated by the second controller portion 93 will be referred to as a "corrected revolving speed".
[0289] As shown in FIG. 27, the ordered revolving speed R1 for controlling the revolving speed of the motor 23 is
transmitted from the second controller portion 93 to the inverter 22 through the sixth wiring (CAN) 946 (step 1: see
arrowed line ST1). The ordered revolving speed R1 is included in the command signal transmitted to the inverter 22 by
the second controller portion 93 in order to set (change) the revolving speed of the motor 23. The inverter 22 controls
the revolving speed of the motor 23 based on the ordered revolving speed R1 transmitted from the second controller
portion 93 (step 2: see arrowed line ST2). In this manner, the actual revolving speed of the motor 23 changes, and the
detector 140 detects the actual revolving speed of the motor 23 and sends the revolving speed to the inverter 22 (step
3: see arrowed line ST3). The inverter 22 transmits the value of the revolving speed of the motor 23 transmitted from
the detector 140 as a monitor value to the second controller 93 through the sixth wiring 946 (step 4: see arrowed line
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ST4). The second controller portion 93 receives the revolving speed transmitted from the inverter 22, and calculates the
corrected revolving speed R3 based on the revolving speed (a received revolving speed) R2 and the ordered revolving
speed R1.
[0290] Here, a signal transmitted from the second controller portion 93 to the inverter 22 through the sixth wiring 946
(see arrowed line ST1) and a signal transmitted from the inverter 22 to the second controller portion 93 through the sixth
wiring 946 (see arrowed line ST4) is intermittently performed at predetermined time intervals. The transmission interval
(hereinafter, referred to as "first transmission interval") of the signal transmitted from the second controller portion 93 to
the inverter 22 is, for example, every 10ms. The transmission interval of the signal transmitted from the inverter 22 to
the second controller portion 93 (hereinafter, referred to as "second transmission interval") is longer than the first trans-
mission interval, and is every 250ms, for example. In addition, it takes some time for the inverter 22 to process the
information on the number of revolutions transmitted from the detector 140 and transmit it to the second controller 93.
In this manner, the lime lag (time difference) is generated between a time when the second controller portion 93 transmits
the ordered revolving speed R1 to the inverter 22 and a time when the second controller portion 93 receives the received
revolving speed R2 from the inverter 22.
[0291] Thus, when the revolving speed of the motor 23 changes (increases or decreases) based on the command
from the second controller portion 93, an error (deviation) with the number is caused between the ordered revolving
speed R1 and the received revolving speed R2 and the revolving speed (actual revolving speed) of the motor 23. In
particular, when the revolving speed of the motor 23 is decreasing, the ordered revolving speed R1 is lower than the
actual revolving speed of the motor 23, and the received revolving speed R2 is higher than the actual revolving speed
of the motor 23. When the revolving speed of the motor 23 is increasing, the ordered revolving speed R1 is higher than
the actual revolving speed of the motor 23, and the received revolving speed R2 is lower than the actual revolving speed
of the motor 23.
[0292] Thus, the second controller portion 93 calculates the revolving speed of the rotor 40 based on the ordered
revolving speed and the received revolving speed, not based on only the ordered revolving speed or the received
revolving speed. In particular, the second controller portion 93 calculates the revolving speed of the rotor 40 as a value
between the ordered revolving speed and the received revolving speed. In particular, the second controller portion 93
calculates the revolving speed (corrected revolving speed) R3 of the rotor 40 by the following relational expression based
on the ordered revolving speed R1 and the received revolving speed R2.

where α+β=1,0<α<1,0<β<1
[0293] For example, by setting α = β = 0.5, the revolving speed (corrected revolving speed R3) of the rotor 40 can be
calculated as an intermediate value between the ordered revolving speed R1 and the received revolving speed R2. In
this case, R3 = (R1 + R2) / 2. In addition, instead of setting α = β, α < β may be set or α > β may be set.
[0294] FIG. 28 is a graph schematically showing changes with time of the ordered revolving speed R1, the received
revolving speed R2, and the corrected revolving speed R3. The horizontal axis t of the graph is time (ms), and the vertical
axis R is the revolving speed (rpm). The graph of FIG. 28 shows a case where the number of rotations of the motor 23
is increased based on a command from the second controller portion 93, and a relation, α = β = 0.5, is set in the above
relational expression. FIG. 29 is an enlarged view of part of FIG. 28. t1 is the first transmission interval, t2 is the second
transmission interval, and t1 < t2.
[0295] As shown in FIG. 28, the change (increase) in the ordered revolving speed R1 and the change (increase) in
the received revolving speed R2 are not synchronized, and the change in the received revolving speed R2 lags behind
the change in the ordered revolving speed R1. In FIG. 28, the tg0, tg1, tg2, and tg3 indicate times (timings) at which the
second controller portion 93 receives the received revolving speed R2 from the inverter 22. The second controller portion
93 calculates the corrected revolving speed R3 at the first transmission interval t1 based on the ordered revolving speed
R1 and the received revolving speed R2, and transmits the speed to the inverter 22.
[0296] Next, a specific method of calculating the corrected revolving speed R3 will be described with reference to FIG.
29. Here, a method of calculating the corrected revolving speed R3 of the second controller portion 93 at times ta and
tb between the time tg0 and the time tg1 will be described.
[0297] The second controller portion 93 calculates an intermediate value R3a between the ordered revolving speed
R1a and the received revolving speed R2a at a time ta as a corrected revolving speed R3a, and at a time tb, an
intermediate value R3b between the ordered revolving speed R1b and the received revolving speed R2b is calculated
as a corrected rotation number R3. Here, the ordered revolving speed R1b increases with respect to the ordered revolving
speed R1a, but the received revolving speed R2b does not change with respect to the received revolving speed R2a.
This is because the second controller portion 93 recognizes the increase in the ordered revolving speed R1 from the
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time ta at the time tb, but does not recognize (receive) the increase in the received revolving speed R2. The received
revolving speed R2 recognized by the second controller portion 93 at the times ta and tb is the received revolving speed
R2X received at the time tg0. Thus, the second controller portion 93 uses the received revolving speed R2X as the
received revolving speeds R2a and Rb2. That is, the second controller portion 93 uses the received revolving speed
R2X received at the time tg0 as the received revolving speed R2 in the period between the time tg0 and the time tg1.
[0298] At the time tg1 after the second transmission interval t2 from the time tg0, the second controller portion 93
recognizes the increase of the ordered revolving speed R1 from the time tb and also recognizes the increase of the
received revolving speed R2 from the time tg0 (reception). Thus, the second controller portion 93 uses the ordered
revolving speed R1c increased from the ordered revolving speed R1b as the ordered revolving speed R1 at the time
tg1, and the received revolving speed R2c increased from the received revolving speed R2X (=R2a, R2b) is used as
the received revolving speed R2, and an intermediate value R3c between the ordered revolving speed R1c and the
received revolving speed R2c is calculated as the corrected revolving speed R3.
[0299] As described above, the second controller portion 93 calculates the revolving speed (corrected revolving speed)
R3 of the rotor 40 based on the ordered revolving speed R1 and the received revolving speed R2. In particular, the
second controller portion 93 calculates the revolving speed (corrected revolving speed) R3 of the rotor 40 as a value
between the ordered revolving speed R1 and the received revolving speed R2. This makes it possible to reduce an error
(deviation) from the actual revolving speed that occurs when the revolving speed of the rotor 40 is calculated based on
only the ordered revolving speed or the received revolving speed, and to reduce the revolving speed of the rotor 40.
Thus, it is possible to calculate with high accuracy.

<Arrangement of regeneration resistor>

[0300] As shown in FIG. 30 to FIG. 33, the sprayer device 3 includes an wind guide member 96. The wind guide
member 96 is a member that guides the wind generated by driving the sprayer portion 32 (first sprayer portion 321 and
second sprayer portion 322) toward the regeneration resistor 91. In particular, the wind guide member 96 is a plate-
shaped member having a wind receiving surface, and receives the wind generated by the rotation of the rotor blades
40b on the wind receiving surface and causes the wind to flow along the wind receiving surface. Then, the wind guide
member 96 changes the direction of the wind and guides it toward the regeneration resistor 91. In addition, the wind
guide member 96 also has a function of restricting the respective spraying directions of the first sprayer portion 321 and
the second sprayer portion 322.
[0301] The wind guide member 96 includes a first wind guide member 961 and a second wind guide member 962.
The first wind guide member 961 and the second wind guide member 962 are attached to the frame 97 that supports
the sprayer portion 32 and the power transmission mechanism 50. The structure of the frame 97 will be described later.
[0302] The first wind guide member 961 is provided in front of the first rotor 410. The second wind guide member 962
is provided in front of the second rotor 420. As shown in FIG. 32, the first wind guide member 961 and the second wind
guide member 962 have a convex arc shape toward the front in a plan view. In addition, as shown in FIG. 34, the first
wind guide member 961 and the second wind guide member 962 have a convex arc shape toward the front even in a
side view. That is, the wind receiving surface of the wind guide member 96 has a circular arc shape that is convex toward
the front in plan view and side view. In addition, as shown in FIG. 33, the first wind guide member 961 has a size (range)
that overlaps with the entire first rotor 410 and the rotor blades 40b provided on the first rotor 410 in a rear view. The
second baffle member 962 is provided with a size (range) that overlaps with the second rotor 420 and the entire rotor
blades 40b provided on the second rotor 410 in a rear view.
[0303] As shown in FIG. 32 and FIG. 33, the first wind guide member 961 has a center portion 961a, a left portion
961b, and a right portion 961c. The center portion 961a is arranged in front of the first rotor 410 and extends in the
vehicle width direction. In particular, the center portion 961a extends leftward and rightward from the front position of
the central axis 40a of the first rotor 410, respectively. The left portion 961b is arranged on the left front side of the first
rotor 410. The left portion 961b extends leftward from the left end of the center portion 961a, and shifts rearward as
stretching leftward. The right portion 961c is arranged on the right front side of the first rotor 410. The right portion 961c
stretches rightward from the right end portion of the center portion 961a and moves rearward as stretching rightward.
The center portion 961a, the left portion 961b, and the right portion 961c are integrated.
[0304] In addition, as shown in FIG. 33, the center portion 961a, the left portion 961b, and the right portion 961c have
a vertical portion 961d, an upper stretching portion 961e, and a lower stretching portion 961f, respectively. The vertical
portion 961d stretches in the vertical direction (vertical direction), and one surface faces the front and the other surface
faces the rear. The vertical portion 961d is arranged at a position (height) that overlaps the rotor blade 40b of the first
rotor 410 in the vertical direction. The upper stretching portion 961e extends upward from the upper end of the vertical
portion 961d. The upper stretching portion 961e is inclined so as to move rearward as stretching upward. The downward
stretching portion 961f stretches downward from the lower end of the vertical portion 961d. The downward stretching
portion 961f is inclined so as to move backward as stretching downward. The vertical portion 961d, the upper stretching
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portion 961e, and the lower stretching portion 961f are integrated.
[0305] As shown in FIG. 32 and FIG. 33, the second wind guide member 962 has a center portion 962a, a left portion
962b, and a right portion 962c. The center portion 962a is arranged in front of the second rotor 420 and extends in the
vehicle width direction. In particular, the center portion 962a stretches leftward and rightward from the front position of
the central axis 40a of the second rotor 420, respectively. The left portion 962b is arranged on the left front side of the
second rotor 420. The left portion 962b stretches leftward from the left end portion of the center portion 962a, and moves
rearward as stretching leftward. The right portion 962c is arranged on the right front side of the second rotor 420. The
right portion 962c stretches rightward from the right end portion of the center portion 962a and moves rearward as
stretching rightward. The center portion 962a, the left portion 962b, and the right portion 962c are integrated.
[0306] In addition, as shown in FIG. 33, the center portion 962a, the left portion 962b, and the right portion 962c have
a vertical portion 962d, an upper stretching portion 962e, and a lower stretching portion 962f, respectively. The vertical
portion 962d extends in the vertical direction (the longitudinal direction), and one surface faces the front and the other
surface faces the rear. The vertical portion 962d is arranged at a position (height) that overlaps the rotor blade 40b of
the second rotor 420 in the vertical direction. The upper stretching portion 962e stretches upward from the upper end
of the vertical portion 962d. The upper stretching portion 962e is inclined so as to move rearward as it extends upward.
The downward stretching portion 962f stretches downward from the lower end of the vertical portion 962d. The downward
stretching portion 962f is inclined so as to move backward as stretching downward. The vertical portion 962d, the upper
stretching portion 962e, and the lower stretching portion 962f are integrated.
[0307] As described above, in the embodiment, the first wind guide member 961 and the second wind guide member
962 are formed by combining a plurality of flat plates. However, each of the first wind guide member 961 and the second
wind guide member 962 may be constituted of one curved plate. In addition, the first wind guide member 961 and the
second wind guide member 962 may be integrated.
[0308] The direction of spraying by the rotation of the first rotor 410 is mainly leftward and left-rearward because the
first wind guide member 961 restricts (blocks) forward spraying. The spraying direction due to the rotation of the second
rotor 420 is mainly rightward and right-rearward because the second wind guide member 962 restricts (blocks) forward
spraying. However, the first baffle member 961 and the second baffle member 962 may be partly or wholly configured
(position, number, shape) as long as the baffle direction and the spray direction can be restricted to desired directions
(mounting structure, etc.) may be changed. In addition to the wind guide member 96, a regulation plate for regulating
the spraying direction of the first sprayer portion 321 and the second sprayer portion 322 may be provided.
[0309] In the present embodiment, the first sprayer portion 321 and the second sprayer portion 322 are responsible
for spraying in different directions. In this manner, uniform spraying on the agricultural field can be easily performed. In
addition, by making the revolving speeds of the first rotor 410 and the second rotor 420 different, it is possible to make
the spraying distance of the tractor 2 to one side and the spraying distance to the other side of the vehicle width direction
different. This facilitates proper spraying according to the shape of the agricultural field and the traveling position of the
tractor 2.
[0310] In addition, as shown in FIG. 30 to FIG. 34, the sprayer device 3 includes a frame 97 to which the wind guide
member 96 is attached, and a connector portion 98 for connecting the frame 97 to the tractor 2. The frame 97 supports
the wind guide member 96, the housing portion 31, the spray portion 32, the motor 23, the power transmission mechanism
50, and the like. The frame 97 is formed of a metal material such as steel. The connector portion 98 is detachably
connected to the connector device 6 provided on the rear portion of the tractor 2. As shown in FIG. 5, by connecting the
connector portion 98 to the connector device 6, the sprayer device 3 is detachably connected to the rear portion of the
tractor 2.
[0311] The configuration of the frame 97 will be described below with reference to FIG. 30 to FIG. 34. However, the
structure of the frame 97 is not limited to the illustrated structure. In the following description, the directions with respect
to the frame 97 (up, down, front, rear, left, right) are based on the state in which the sprayer device 3 is connected to
the rear portion of the tractor 2.
[0312] The frame 97 has an upper frame 97A and a lower frame 97B.
[0313] The upper frame 97A is a frame that supports the housing portion 31, and is located above the sprinkling portion
32. As shown in FIG. 30 to FIG. 32, the upper frame 97A is formed in a rectangular frame shape in plan view. The upper
frame 97A has a front frame 97a, a rear frame 97b, and a side frame 97c. The front frame 97a is arranged on the
connector portion 98 side (front side) and extends in the vehicle width direction. The rear frame 97b is arranged on the
opposite side (rear side) of the connector portion 98 and extends in the vehicle width direction. The front frame 97a and
the rear frame 97b are arranged in parallel with each other with an interval in the front-rear direction. The side frame
97c connects the front frame 97a and the rear frame 97b at an end portion in the vehicle width direction. In particular,
the side frame 97c includes a left side frame 97cL and a right side frame 97cR. The left side frame 97cL connects the
left end of the front frame 97a and the left end of the rear frame 97b. The right side frame 97cR connects the right end
of the front frame 97a and the right end of the rear frame 97b.
[0314] In the present embodiment, the side frame 97c is constituted of a member (channel material) having a sub-
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stantially C-shaped cross section. In particular, the side frame 97c has an inner plate 97c1, an outer plate 97c2, and an
upper plate 97c3. The inner side plate 97c1 is arranged inside the frame 97 (on the side of the central shaft 40a). The
outer side plate 97c2 is arranged outside the frame 97 (on the side opposite to the central axis 40a) and faces the inner
side plate 97c1. The upper plate 97c3 connects the upper portion of the inner plate 97c1 and the upper portion of the
outer plate 97c2. The lower part of the inner plate 97c1 and the lower part of the outer plate 97c2 are not connected,
and the lower part of the side frame 97c is open. That is, the side frame 97c is arranged with the C-shaped open side
facing downward.
[0315] The front frame 97a and the rear frame 97b are connected by a connecting member 99 extending in the front-
rear direction. The connection member 99 connects the front frame 97a and the rear frame 97b at the center in the
vehicle width direction. As shown in FIG. 31, the connecting member 99 is constituted of a member having a substantially
C-shaped cross section, like the side frame 97c, and is arranged with the open side of the C-shaped facing downward.
In particular, the connecting member 99 has two side plates 99a and 99b and an upper plate 99c.
[0316] The lower frame 97B is arranged below the upper frame 97A. The lower frame 97B is connected to the upper
frame 97A. The lower frame 97B has a first vertical member 97d, a second vertical member 97e, a first horizontal member
97f, and a second horizontal member 97g. The first vertical member 97d and the second vertical member 97e respectively
extend in the vertical direction, and the upper ends of the first vertical member 97d and the second vertical member 97e
are connected to the lower surface of the front frame 97a. The first vertical member 97d and the second vertical member
97e are arranged in parallel with each other with an interval in the vehicle width direction. The first vertical member 97d
is arranged behind the first sprayer portion 321 (behind the first rotor 410). The second vertical member 97e is arranged
rearward of the second dispersion portion 322 (rearward of the second rotor 420).
[0317] The first horizontal member 97f extends rearward from the lower end of the first vertical member 97d. The
second horizontal member 97g extends rearward from the lower end of the second vertical member 97e. The first lateral
member 97f and the second lateral member 97g are arranged in parallel with each other with a space in the vehicle
width direction. The first lateral member 97f is arranged below the first sprayer portion 321 (below the first rotor 410).
The second lateral member 97g is arranged below the second dispersion portion 322 (below the second rotor 420).
[0318] The support bracket 100 is attached to the lower frame 97B. The support bracket 100 supports the sprayer
portion 32 (first sprayer portion 321, second sprayer portion 322), the motor 23, and the power transmission mechanism
50. The support bracket 100 is laid across the first vertical member 97d and the second vertical member 97e and between
the first horizontal member 97f and the second horizontal member 97g. The sprayer portion 32, the motor 23, and the
power transmission mechanism 50 are supported by the support bracket 100 above the first lateral member 97f and the
second lateral member 97g.
[0319] As shown in FIG. 30, the frame 97 is provided with a connector portion 98. The connector portion 98 includes
an upper connector portion 98A, a first lower connector portion 98B, and a second lower connector portion 98C. The
upper connector portion 98A is provided on the front frame 97a of the upper frame 97A. The first lower connector portion
98B is provided on the first vertical member 97d of the lower frame 97B. The second lower connector portion 98C is
provided on the second vertical member 97e of the lower frame 97B. The upper connector portion 98A is connected to
the rear end portion of the top link 6B1. The first lower connector portion 98B is connected to the rear end portion of the
first lower link 6B2L. The second lower connector portion 98C is connected to the rear end portion of the second lower
link 6B2R. In this manner, the frame 97 is connected to the rear portion of the tractor 2 so as to be able to move up and down.
[0320] An wind guide member 96 is attached to the frame 97. A first wind guide member 961 is attached to the first
vertical member 97d. A second wind guide member 962 is attached to the second vertical member 97e. In particular,
the center portion 961a of the first wind guide member 961 is attached to the rear portion of the first vertical member
97d. The center portion 962a of the second wind guide member 962 is attached to the rear portion of the second vertical
member 97e.
[0321] As shown in FIG. 32, the first wind guide member 961 is arranged between the front frame 97a and the first
rotor 410 in the front-rear direction. The second wind guide member 962 is arranged between the front frame 97a and
the second rotor 420 in the front-rear direction.
[0322] The left portion 961b of the first baffle member 961 and the right portion 962c of the second baffle member 962
extend from between the front frame 97a and the rotary wing 40b toward the side frame 97c and to the side. It moves
rearward as it approaches the partial frame 97c. Hereinafter, the left portion 961b of the first wind guide member 961
and the right portion 962c of the second wind guide member 962 will be collectively referred to as the "inclined portion
103". The inclined portion 103 guides the wind generated by driving the first sprayer portion 321 and the second sprayer
portion 322 to the side frame 97c side.
[0323] As shown in FIG. 30, the frame 97 is provided with a second housing 104 that houses the second controller
93 and the inverter 22. In the embodiment, the second housing 104 is attached to the front frame 97a. However, the
mounting position of the second housing 104 is not limited to the illustrated position.
[0324] In addition, as shown in FIG. 30 to FIG. 34, a regeneration resistor 91 for consuming the regenerative power
generated in the motor 23 is attached to the frame 97. The arrangement (mounting position) of the regeneration resistor
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91 will be described below.
[0325] The regeneration resistor 91 is arranged at a position where the regeneration resistor 91 is cooled by the wind
generated by the rotation of the working portion 32. The position cooled by the wind generated by the rotation of the
working portion 32 is preferably a position hit by the wind generated by the rotation of the working portion 32, but may
be a position not hit by the wind. When the regeneration resistor 91 is arranged at a position where wind does not hit,
the regeneration resistor 91 is arranged at a position where it comes into contact with or comes close to a member (for
example, the frame 97 or the like) that is cooled by hitting the wind. In this manner, the regeneration resistor 91 is also
cooled in association with the cooling of the member that is in contact with or close to the regeneration resistor 91. That
is, the regeneration resistor 91 is indirectly cooled by the wind generated by the rotation of the working portion 32 through
the other members.
[0326] In the present embodiment, as shown in FIG. 32 and the like, the regeneration resistor 91 is arranged radially
outside the central axis 40a. More in particular, the regeneration resistor 91 is arranged at a position around the rotor
blade 40b. In the present embodiment, the regeneration resistor 91 is attached to the side frame 97c on the side of the
rotary shaft 40b. In particular, the regeneration resistor 91 is attached to the left side frame 97cL, but may be attached
to the right side frame 97cR.
[0327] As shown in FIG. 32, the regeneration resistor 91 is arranged on the extension line L5 in the inclination direction
of the inclined portion 103 of the first wind guide member 961 in a plan view. In this manner, the wind generated by
driving the first sprayer portion 321 is guided to the left side frame 97cL side by the inclined portion 103 of the first wind
guide member 961 and hits the regeneration resistor 91 to cool the regeneration resistor 91. When the regeneration
resistor 91 is attached to the right side frame 97cR, the regeneration resistor 91 is arranged on an extension line of the
inclined portion 103 of the second wind guide member 962 in the inclination direction in a plan view. In this case, the
wind generated by driving the second sprayer portion 322 is guided to the right side frame 97cR side by the inclined
portion 103 of the second wind guide member 962, hits the regeneration resistor 91, and the regeneration resistor 91
is cooled.
[0328] As described above, since the regeneration resistor 91 is arranged at the position around the rotor blade 40b,
the wind generated by the rotation of the rotor blade 40b hits the regeneration resistor 91. In addition, the wind guide
member 96 guides the wind generated by the rotation of the rotor blade 40b, so that the wind can be efficiently applied
to the regeneration resistor 91. Thus, when the regeneration resistor 91 generates heat due to the generation of regen-
erative power, the regeneration resistor 91 can be effectively cooled.
[0329] The regeneration resistor 91 is attached between the inner plate 97c1 and the outer plate 97c2 of the side
frame 97c. The regeneration resistor 91 is surrounded by the inner plate 97c1, the outer plate 97c2, and the upper plate
97c3 of the side frame 97c on the upper side, the right side, and the left side. Thus, the spraying substance scattered
by the first spreading portion 321 is blocked by the inner plate 97c1 and the like and does not hit the regeneration resistor
91. In addition, the lower side of the regeneration resistor 91 is opened without being surrounded by the side frame 97c.
Thus, the wind generated by the first sprayer portion 321 wraps around from below the side frame 97c and hits the
regeneration resistor 91. That is, the regeneration resistor 91 is arranged at a position where the wind generated by the
rotation of the sprayer portion 32 hits but the spraying substance sprinkled by the sprayer portion 32 does not hit (or is
hard to hit). This makes it possible to cool the regeneration resistor 91 while preventing the spraying substance from
hitting the regeneration resistor 91.
[0330] In addition, as shown in FIG. 33, the regeneration resistor 91 is arranged at a position displaced from the rotor
blade 40b in the axial direction of the central axis 40a. In particular, the regeneration resistor 91 is arranged at a position
(height) above the rotor blade 40b in the vertical direction. Since the spraying substance scattered by the sprayer portion
32 moves downward (falls) due to gravity as it moves away from the rotor blade 40b, this configuration also has an effect
that the spraying substance scattered by the rotor blade 40b hits the regeneration resistor 91. In addition, the wind
generated by the rotor blade 40b can be applied to the regeneration resistor 91 from below.
[0331] The frame 97 is made of a metal material such as steel and has excellent heat conductivity. Thus, the frame
97 is quickly cooled by being hit by wind even when the temperature rises due to the heat generation of the regeneration
resistor 91. By cooling the frame 97 around the regeneration resistor 91, the regeneration resistor 91 can be indirectly
cooled.
[0332] The mounting position of the regeneration resistor 91 is not limited to the position shown in the drawings, and
the wind generated by the sprayer portion 32 hits, but the spraying substance distributed by the sprayer portion 32 does
not hit (or is hard to hit). For example, the regeneration resistor 91 may be attached to the outer surface (the surface
opposite to the inner plate 97c1) of the outer plate 97c2 that constitutes the side frame 97c. In this case, the spraying
substance scattered by the scattering section 32 is blocked by the inner plate 97c1 and the outer plate 97c2 and does
not hit the regeneration resistor 91, but the wind generated by the scattering section 32 wraps around from below the
side frame 97c.
[0333] The regeneration resistor 91 may be attached to the frame 97 at a position other than the side frame 97c. For
example, the regeneration resistor 91 may be attached to the rear frame 97b or the connection member 99. When the
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regeneration resistor 91 is attached to the rear frame 97b, it is preferable to attach the regeneration resistor 91 to the
rear surface or the upper surface of the rear frame 97b in order to prevent the spraying substance from hitting. When
the regeneration resistor 91 is attached to the connecting member 99, it is preferable to attach it between the side plates
99a and 99b in order to prevent the spraying substance from hitting.

<Cable arrangement structure>

[0334] As shown in FIG. 5, the sprayer device (working device) 3 is connected to a connector device 6 provided at
the rear of the tractor (traveling vehicle) 2. In particular, the upper connector portion 98A, the first lower connector portion
98B, and the second lower connector portion 98C provided on the frame 97 are the top link 6B1, the first lower link 6B2L,
and the second lower link of the connector device 6, respectively. In this manner, the sprayer device 3 is connected to
the rear portion of the tractor 2.
[0335] The second shaft 58 of the power transmission mechanism 50 of the sprayer device 3 extends forward (to the
tractor 2 side) in a state where the sprayer device 3 is connected to the rear portion of the tractor 2. The second shaft
58 of the power transmission mechanism 50 and the input shaft 24 of the transmission mechanism 25 are connected
through a connector (universal joint or the like) 105. In this manner, the power from the engine 11 (second driving source)
transmitted from the PTO output shaft 19b to the input shaft 24 of the transmission mechanism 25 is transmitted to the
second shaft 58 of the power transmission mechanism 50 through the connector 105.
[0336] Next, a cable connection structure (arrangement structure) between the tractor (traveling vehicle) 2 side and
the sprayer device (working device) 3 side will be described based on FIG. 5, FIG. 6, FIG. 9, FIG. 30 and the like.
[0337] The cable 95 connecting the tractor 2 side and the sprayer device 3 side includes a power supply cable 95A
and a signal transmission cable 95B.
[0338] The power supply cable 95A is a cable for supplying the sprayer device 3 with the electric power generated
from the generator 15 mounted on the rear portion of the tractor 2. The signal transmission cable 95B is a cable for
transmitting a signal from the tractor 2 to the sprayer device 3, and transmits a signal based on the ISOBUS, which is
an international standard for agricultural machine communication. The signal transmitted from the tractor 2 to the sprayer
device 3 is, for example, a control signal from a controller portion (in-vehicle ECU) of the tractor 2 or a signal from an
electrical component mounted on the tractor 2 (for example, a detection signal of a sensor).
[0339] The power supply cable 95A connects the generator unit 12 and the sprayer device 3. One end side (output
side) of the power supply cable 95A is connected to the first output connector 37. The other end side (input side) of the
power supply cable 95A is connected to the first input connector 106. In this manner, the power supply cable 95A is
routed from the first output connector 37 to the first input connector 106.
[0340] As shown in FIG. 9 and the like, the first output connector 37 is provided on the attachment frame 26 of the
generator unit 12. In addition, as shown in FIG. 30, the first input connector 106 is provided on the frame 97 (upper
frame 97A) of the sprayer device 3. In particular, the first input connector 106 is provided on the front frame 97a. The
first input connector 106 is located in the vicinity (side) of the upper connector portion 98A connected to the top link
6B1.The first input connector 106 is connected to the motor 23 (first motor 231 and second motor 232) of the sprayer
device 3 through a cable (not shown in the drawings).
[0341] Electricity generated from the generator 15 is supplied to the first input connector 106 from the first output
connector 37 through the power supply cable 95A, and drives the motor 23 (first motor 231 and second motor 232) of
the sprayer device 3.
[0342] The signal transmission cable 95B connects the tractor 2 and the sprayer device 3. One end side (output side)
of the signal transmission cable 95B is connected to the second output connector 107. The other end side (input side)
of the signal transmission cable 95B is connected to the second input connector 108. Accordingly, the signal transmission
cable 95B is routed from the second output connector 107 to the second input connector 108.
[0343] As shown in FIG. 5 and FIG. 6, the second output connector 107 is provided on the rear portion of the tractor
2. The second output connector 107 is provided above the generator unit 12, and is located above the first output
connector 37. The second output connector 107 is provided above the front end portion of the top link 6B1 and the front
end portion of the lift arm 6A, and is provided between the first lift arm 6AL and the second lift arm 6AR in the vehicle
width direction.
[0344] The second input connector 108 is connected to the second controller 93 through a cable (not shown in the
drawings). As shown in FIG. 30, the second input connector 108 is provided on the frame 97 (upper frame 97A) of the
sprayer device 3. In particular, the second input connector 108 is provided on the front frame 97a. The second input
connector 108 is located near (side) the upper connector portion 98A connected to the top link 6B1.In the present
embodiment, the second input connector 108 is provided side by side with the first input connector 106. However, the
arrangement of the first input connector 106 and the second input connector 108 is not limited to the illustrated arrange-
ment.
[0345] As described above, the power supply cable 95A is connected to the first output connector 37 and the first input
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connector 106. Here, in the first output connector 37, the connector portion 37a to which the power supply cable 95A is
connected is arranged so as to face upward, so the power supply cable 95A stretches upward from the first output
connector 37.
[0346] As shown in FIG. 6 and FIG. 7, the first output connector 37 includes a top link 6B 1 in the vehicle width direction
and a link member (second lower link 6B2R, first link) provided on the other side (right side) in the vehicle width direction.
The second lift arm 6AR and the second lift rod 6B3R). Thus, the power supply cable 95A connected to the first output
connector 37 can be extended upward through between the top link 6B 1 and the link member. This can prevent the
power supply cable 95A from interfering with the connector device 6.
[0347] In addition, as shown in FIG. 10, the first output connector 37 is arranged below the upper plate 38c of the
cover member 38, and the cover member 38 and the second front plate 332a of the second mounting portion 332. Thus,
unintended contact with the end portion (connection portion with the first output connector 37) on the one end side of
the power supply cable 95A is prevented, and the power supply cable 95A is prevented from falling off. In addition, the
power supply cable 95A connected to the first output connector 37 can be stretched upward through the space between
the cover member 38 and the second front plate 332a.
[0348] As shown in FIG. 5 and FIG. 6, the power supply cable 95A and the signal transmission cable 95B are bound
by a bundling member 109. The bundling member 109 is constituted of, for example, a binding band such as INSULOK
(a registered trademark). The power supply cable 95A and the signal transmission cable 95B are preferably bundled at
a plurality of portions, and are bundled at least at three portions (a first binding portion 111, a second binding portion
112, a third binding portion 113) described later.
[0349] The power supply cable 95A and the signal transmission cable 95B are routed from the tractor 2 side to the
sprayer device 3 side while being bound by the bundling member 109. In particular, the power supply cable 95A is routed
from the first output connector 37 to the first input connector 106 in a state of being bound to the signal transmission
cable 95B by the bundling member 109. The signal transmission cable 95B is routed from the second output connector
107 to the second input connector 108 while being bound with the power supply cable 95A by the bundling member 109.
[0350] As shown in FIG. 5 and 6, the power supply cable 95A extending upward from the first output connector 37
passes through the vicinity of the second output connector 107 arranged above the first output connector 37 and receives
the first input. Routed to connector 106. The power supply cable 95A is bound by the bundling member 109 to the signal
transmission cable 95B connected to the second output connector 107 at a portion passing near the second output
connector 107. The first binding portion 111 is a portion where the power supply cable 95A passes near the second
output connector 107.
[0351] The second binding portion 112 is a portion located near the first input connector 106 and the second input
connector 108. The third binding portion 113 is a portion between the first binding portion 111 and the second binding
portion 112. When the cable 95 is short, the third binding portion 113 can be omitted. When the cable 95 is long, for
example, in addition to the first binding portion 111, the second binding portion 112, and the third binding portion 113,
another portion may be bound.
[0352] As shown in FIG. 5, the power supply cable 95A and the signal transmission cable 95B are arranged in a state
of being bound to each other by the bundling member 109 and pass through above the connector device 6 (above the
top link 6B1) to the sprayer device 3 side. The power supply cable 95A and the signal transmission cable 95B bound
by the bundling member 109 are located between the top link 6B1 and the second lift arm 6AR in the vehicle width
direction (the first lift arm 6AL and the second lift arm 6AR). Thereby, it is also routed to the sprayer device 3 side. This
can prevent the power supply cable 95A and the signal transmission cable 95B from interfering with the connector device 6.
[0353] As described above, the power supply cable 95A and the signal transmission cable 95B are routed from the
tractor 2 side to the sprayer device 3 side while being bound by the bundling member 109, so that the tractor 2 side to
the sprayer device 3 side are provided. The cables (the power supply cable 95A and the signal transmission cable 95B)
can be easily routed, and the workability of the cable routing is improved. In addition, since the power supply cable 95A
and the signal transmission cable 95B are bound by the bundling member 109 and are in close proximity to each other,
a space required for routing rather than separating the power supply cable 95A and the signal transmission cable 95B
is reduced. Thus, the cable is less likely to contact the connector device 6 and the like, damage to the cable due to
contact can be prevented, and the reliability of the cable is improved.
[0354] The power supply cable 95A stretches upward from the first output connector 37, passes near the second
output connector 107, and is bundled with the signal transmission cable 95B to be routed to the first input connector
106. In this manner, the power supply cable 95A and the signal transmission cable 95B can be routed along a short
path while avoiding the movable portions such as the connector device 6 and the input shaft 24.

<Adapter of generator unit>

[0355] As shown in FIG. 35 to FIG. 39, the generator unit 12 includes an adapter 114. The adapter 114 is a member
that can be mounted on at least one (preferably two or more) of the tractor 2, the working device 3, and the towing
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member 110 (hereinafter collectively referred to as "mounting target"). By mounting the adapter 114 on the mounting
target, the generator unit 12 can be mounted on the mounting target. The tow member 110 is a member that connects
the working device 3 to the rear portion of the tractor 2, and is a member that allows the working device 3 to be pulled
by the tractor 2.
[0356] The configuration of the adapter 114 will be described below with reference to FIG. 35 to FIG. 39. However,
the configuration of the adapter 114 is not limited to the illustrated configuration. In addition, in the illustrated example,
the number of adapters 114 included in the generator unit 12 is one, but the generator unit 12 may include a plurality of
adapters 114.
[0357] The adapter 114 is attached to the mounting portion 33 of the generator unit 12. In particular, the adapter 114
is detachably attached to the first mounting portion 331 and the second mounting portion 332. In particular, the adapter
114 is attached to the first mounting hole 331c formed in the first front plate 331a and the second mounting hole 332c
formed in the second front plate 332a with bolts or the like.
[0358] In the example shown in FIG. 35 to FIG. 38, the adapter 114 is attached to the upper portion of the mounting
portion 33, but the mounting position of the adapter 114 is the vertical middle portion of the mounting portion 33 as
shown in FIG. 39. It may be the lower portion of the mounting portion 33.
[0359] FIG. 35 and FIG. 36 show a first embodiment of the adapter 114. The adapter 114 has a vertical plate portion
114a and a horizontal plate portion 114b. The vertical plate portion 114a is a first portion 131 attached to the generator
unit 112, and the horizontal plate portion 114b is a second portion 132 attached to an attachment target. The vertical
plate portion 114a and the horizontal plate portion 114b are integrally formed by one plate. The vertical plate portion
114a is attached across the first front plate 331a and the second front plate 332a. The horizontal plate portion 114b
extends from the upper end of the vertical plate portion 114a at a right angle to the vertical plate portion 114a and in a
direction away from the vertical plate portion 114a. A through hole (not shown in the drawings) through which a bolt can
be inserted can be formed in the lateral plate portion 114b.
[0360] FIG. 37 shows a second embodiment of the adapter 114. The adapter 114 of the second embodiment has a
second horizontal plate portion 114c in addition to the vertical plate portion 114a and the horizontal plate portion 114b
similar to the adapter 114 of the first embodiment. The vertical plate portion 114a corresponds to the first portion 131,
and the horizontal plate portion 114b and/or the second horizontal plate portion 114c corresponds to the second portion
132. The vertical plate portion 114a, the horizontal plate portion 114b, and the second horizontal plate portion 114c are
integrally formed by one plate. The second horizontal plate portion 114c extends from the lower end of the vertical plate
portion 114a at a right angle to the vertical plate portion 114a and in a direction away from the vertical plate portion 114a.
The second horizontal plate portion 114c is provided below the horizontal plate portion 114b and separated from the
horizontal plate portion 114b. A through hole (not shown in the drawings) through which a bolt can be inserted can be
formed in one or both of the horizontal plate portion 114b and the second horizontal plate portion 114c.
[0361] FIG. 38 shows a third embodiment of the adapter 114. The adapter 114 of the third embodiment has a vertical
plate portion 114a and a horizontal plate portion 114b similar to the adapter 114 of the first embodiment, and further has
a second vertical plate portion 114d. The vertical plate portion 114a corresponds to the first portion 131, and the horizontal
plate portion 114b and/or the second vertical plate portion 114d corresponds to the second portion 132. The vertical
plate portion 114a, the horizontal plate portion 114b, and the second vertical plate portion 114d are integrally formed by
one plate. The second vertical plate portion 114d extends downward at a right angle to the horizontal plate portion 114b.
The second vertical plate portion 114d is provided so as to be separated from the vertical plate portion 114a and parallel
to the vertical plate portion 114a. A through hole (not shown in the drawings) through which a bolt can be inserted can
be formed in one or both of the horizontal plate portion 114b and the second vertical plate portion 114d.
[0362] FIG. 39 shows a fourth embodiment of the adapter 114. The adapter 114 of the fourth embodiment has a vertical
plate portion 114a similar to the adapter 114 of the first embodiment, and further has a second horizontal plate portion
114c similar to the adapter 114 of the second embodiment. The vertical plate portion 114a corresponds to the first portion
131, and the second horizontal plate portion 114c corresponds to the second portion 132. The vertical plate portion 114a
and the second horizontal plate portion 114c are integrally formed by one plate. A through hole (not shown in the
drawings) through which a bolt can be inserted can be formed in the second horizontal plate portion 114c.
[0363] In the present embodiment, the adapter 114 is attached across both the first mounting portion 331 and the
second mounting portion 332. It may be attached to either one of the first mounting portion 331 and the second mounting
portion 332. In addition, the adapter 114 may be attached at a position different from the front plate (first front plate 331a,
second front plate 332a) of the mounting portion 33. For example, the adapter 114 may be attached to either or both of
the first side plate 331b and the second side plate 332b.
[0364] In addition, the adapter 114 may be attached at a position different from the mounting portion 33. For example,
the adapter 114 may be attached to the cover member 38 (any one of the one side plate 38a, the other side plate 38b,
and the upper plate 38c) or the connector portion 35 (the first connector portion 351 or the second connector portion 352).
[0365] In addition, In the present embodiment, the adapter 114 extends toward one side of the input shaft 24 (the first
connector portion 24a side), but may extend toward the other side of the input shaft 24 (the second connector portion
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24b side). In addition, the adapter 114 may be extended in a direction (left and/or right) orthogonal to the input shaft 24.
[0366] FIG. 40 and FIG. 41 show an example of a state in which the adapter 114 is attached to the sprayer device 3.
[0367] The example shown in FIG. 40 is an example in which the sprayer device 3 is a spreader 3A.
[0368] The spreader 3A is the sprayer device 3 of the above-described embodiment, and is a hybrid spreader that is
driven by using the power from the PTO shaft 19 of the tractor 2 and the power from the generator 15.
[0369] The spreader 3A is connected to the rear portion of the tractor 2 by a connecting device (not shown in the
drawings) such as the above-mentioned three-point link mechanism. The adapter 114 is attached to the frame 97 of the
spreader 3A. The adapter 114 is the adapter of the first embodiment, and the horizontal plate portion 114b is in contact
with the upper surface of the front frame 97a, and the vertical plate portion 114a is in contact with the front surface of
the front frame 97a. At least one of the vertical plate portion 114a and the horizontal plate portion 114b of the adapter
114 is fixed to the front frame 97a by bolts or the like. In this manner, the generator unit 12 is attached to the frame 97
of the spreader 3A.
[0370] In the generator unit 12 mounted on the spreader 3A, the second connector portion 24b of the input shaft 24
faces the tractor 2 side, and the first connector portion 24a of the input shaft 24 faces the spreader 3A side. The second
connector portion 24b of the input shaft 24 is connected to the PTO output shaft 19b of the tractor 2 via a connecting
tool (universal joint or the like) 115. The first connector portion 24a of the input shaft 24 is connected to the second shaft
58 of the power transmission mechanism 50 of the spreader 3A via a connecting tool (universal joint or the like) 105.
The generator 15 is driven by the power input from the input shaft 24 to generate power. The electric power generated
from the generator 15 is supplied to the electric motors (the first motor 231 and the second motor 232) of the spreader
3A, and the electric motor drives the sprayer portion 32.
[0371] The adapter 114 may be attached to another portion of the frame 97 (for example, the side frame 97c or the
like). In addition, instead of the adapter of the first embodiment, the adapter 114 of another embodiment or an adapter
of a different shape may be used. In addition, the spreader 3A is not limited to the hybrid spreader, and may be an
electric spreader that is driven only by the electric power from the generator 15.
[0372] The example shown in FIG. 41 is an example when the sprayer device 3 is a sprayer 3B.
[0373] The sprayer 3B is connected to the rear portion of the tractor 2 by a connecting device (not shown in the
drawings) such as a three-point link mechanism. The sprayer 3B includes a tank 116, an electric pump 117, a boom
118, and a support frame 119. The tank 116 stores chemicals and the like to be sprayed on the agricultural field. The
electric pump 117 sends out the medicine or the like stored in the tank 116. The boom 118 has a spray nozzle 118a
that sprays the medicine or the like delivered by the electric pump 117. The boom 118 has a first posture that extends
in the vehicle width direction (left and right) of the tractor 2 when in use, and has a second posture that extends upward
when not in use. The support frame 119 has a front frame 119a, a rear frame 119b, a lower frame 119c, and a horizontal
frame 119d. The support frame 119 supports the tank 116, the electric pump 117, and the boom 118. The sprayer 3B
also includes a drive controller portion that controls the drive of the electric pump 117 and the like based on a control
signal from the in-vehicle ECU. The drive controller portion has the same function as the second controller portion 93
described above, and may be provided separately from the first controller portion 30, or the first controller portion 30
has the function of the drive controller portion. The vehicle ECU may have the function of the drive controller portion. In
addition, the drive controller portion may control the drive of the electric pump 117 and the like without depending on
the control signal from the in-vehicle ECU.
[0374] In addition, the sprayer 3B may have a valve mechanism that adjusts the opening degree of the path through
which the medicine or the like flows from the tank 116 toward the boom 118. In this case, the operation (opening/closing)
of the valve mechanism can be controlled by the drive controller portion.
[0375] The adapter 114 is the adapter of the first embodiment and is fixed to the front frame 119a with bolts or the
like. In this manner, the generator unit 12 is attached to the frame 119 of the sprayer 3B.
[0376] In the generator unit 12 mounted on the sprayer 3B, the second connector portion 24b of the input shaft 24
faces the tractor 2 side. The second connector portion 24b of the input shaft 24 is connected to the PTO output shaft
19b of the tractor 2 via a connecting tool (universal joint or the like) 115. The generator 15 is driven by the power input
from the input shaft 24 to generate power. The electric power generated from the generator 15 is supplied to the electric
pump 117, and the electric pump 117 is driven by the electric power.
[0377] The adapter 114 may be attached to another portion of the frame 119 (for example, the horizontal frame 119d
or the like). In addition, instead of the adapter of the first embodiment, the adapter 114 of another embodiment or an
adapter of a different shape may be used. In addition, the sprayer 3B may be a hybrid type sprayer that is driven by the
electric power from the generator 15 and the power from the PTO shaft 19 of the tractor 2.
[0378] As described above, the spreader 3A and the sprayer 3B, which are the sprayer devices, have been illustrated
as the working device 3 to which the generator unit 12 is attached by the adapter 114, but the configurations of the
spreader 3A and the sprayer 3B are not limited to the above-described configurations. The working device 3 to which
the generator unit 12 is attached by the adapter 114 is not limited to the sprayer device. The working device 3 may be
a working device provided with an electric actuator (electric motor, electric pump, etc.) driven by electric power supplied
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from the generator 15 of the generator unit 12, and is supplied from the generator 15, for example. For example, it may
be a seeder device equipped with an electric motor driven by electric power. When the adapter 114 is attached to the
seeder device, the adapter 114 can be attached to a frame that supports a hopper for storing seeds, a feeding device
for feeding seeds, and the like.
[0379] FIG. 42 shows an example of a state in which the adapter 114 is attached to the towing member 110.
[0380] The towing member 110 connects the working device 3 to the rear portion of the tractor 2. In this manner, the
working device 3 can be pulled by the tractor 2.
[0381] One end of the towing member 110 is connected to a towing hitch (drawer or the like) 120 provided at the rear
of the tractor 2. The other end of the towing member 110 is connected to the working device 3. The configurations of
the tow member 110, the tow hitch 120, and the working device 3 are not limited to the illustrated configurations.
[0382] The tow hitch 120 may be a fixed type or a swing type (swing drawbar or the like). The tow hitch 120 of the
illustrated example has a base portion 120a and a hitch portion 120b. The base portion 120 a is attached to the lower
portion of the transmission case 10 and extends rearward from the transmission case 10. The hitch portion 120b is
provided on the rear portion of the base portion 120a. The hitch portion 120b has an upper plate portion 120c and a
support shaft 120d. The front portion of the upper plate portion 120c is fixed to the upper surface of the base portion
120a with bolts or the like. The rear portion of the upper plate portion 120c is arranged above and spaced apart from
the upper surface of the base portion 120a. The support shaft 120d stretches in the vertical direction from the upper
plate portion 120c to the base portion 120a.
[0383] A through hole 110a extending in the vertical direction is formed on one end side of the towing member 110.
By inserting the support shaft 120d into the through hole 110a formed in the towing member 110, the towing member
110 is connected to the hitch portion 120b of the pulling hitch 120. By connecting the towing member 110 to the hitch
portion 120b, the working device 3 is connected to the rear portion of the tractor 2 so as to be towable. The type of the
working device 3 is not limited and may be any working device that includes the electric actuator 121 that is driven by
the electric power supplied from the generator 15 of the generator unit 12.
[0384] The adapter 114 is the adapter of the fourth embodiment, and the second horizontal plate portion 114c is fixed
to the upper portion of the towing member 110 by bolts or the like. Thereby, the generator unit 12 is mounted on the
towing member 110 between the tractor 2 and the working device 3.
[0385] In the generator unit 12, the second connector portion 24b of the input shaft 24 faces the tractor 2 side in a
state where the generator unit 12 is mounted on the towing member 110. The second connector portion 24b of the input
shaft 24 is connected to the PTO output shaft 19b of the tractor 2 via a connecting tool (universal joint or the like) 115.
The generator 15 is driven by the power input from the input shaft 24 to generate power. The electric power generated
from the generator 15 is supplied to the electric actuator 121 of the working device 3, and the electric actuator 121 is
driven by the electric power.
[0386] It should be noted that the adapter 114 may be attached not to the upper portion of the towing member 110
but to another portion such as a side portion. In addition, instead of the adapter of the fourth embodiment, the adapter
114 of another embodiment or an adapter of a different shape may be used. In addition, the working device 3 towed by
the towing member 110 may be a hybrid type working device that is driven by electric power from the generator 15 and
power from the PTO shaft 19 of the tractor 2.
[0387] As described above, by mounting the adapter 114 on the generator unit 12, the generator unit 12 can be
mounted on not only the tractor 2 but also devices and members other than the tractor 2 (working device 3, towing
member 110). Since the adapter 114 is attachable to and detachable from the generator unit 12, when the generator
unit 12 is attached to the working device 3 or the towing member 110, the adapter 114 is attached to the attachment
portion 33, and the generator unit 12 is attached to the mission of the tractor 2. When mounted on the case 10 (see FIG.
11 and the like), it can be removed from the mounting portion 33.
[0388] In addition, as shown in FIG. 43, by attaching the adapter 114 to the generator unit 12, the generator unit 12
can be attached to the hitch 122 provided at the rear portion of the tractor 2. In the embodiment shown in FIG. 43, the
adapter 114 of the first embodiment is attached to the generator unit 12, and the adapter 114 is connected to the hitch
122 provided at the rear portion of the tractor 2. The hitch 122 is a so-called high hitch provided above the PTO output
shaft 19b. The adapter 114 is connected to the hitch 122 by inserting the support shaft 122a of the hitch 122 into a
through hole formed in the lateral plate portion 114b. In this manner, the generator unit 12 is attached to the hitch 122
provided at the rear portion of the tractor 2. Thus, in this case, the adapter 114 becomes the mounting portion 33 that
is detachably mounted to the tractor 2. In other words, the adapter 114 functions as the mounting portion 33. The structure
of the hitch (high hitch) 122 is not limited to the illustrated structure.
[0389] In the generator unit 12 mounted on the hitch 122, the connector portion 24a of the input shaft 24 faces the
tractor 2 side. In the rear portion of the tractor 2, a working device (scattering device, seeder device, etc.) provided with
an electric actuator driven by electric power from the generator 15 of the generator unit 12 by a connecting device (not
shown in the drawings) such as a three-point link mechanism.
[0390] The adapter 114 is attachable to at least one of the tractor 2 (hitch 122), the working device 3, and the towing
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member 110, and preferably attachable to at least two (for example, the tractor 2 and the working device 3, the tractor
2 and the towing device 2, the working device 3 and the towing member 110, and more preferably attachable to all
(three). When the adapter 114 is attachable to all of the tractor 2 (hitch 122), the working device 3, and the towing
member 110, the generator unit 12 is attached to the tractor 2 according to the type and specifications of the working
device 3, it becomes possible to selectively attach the working device 3 and the towing member 110.
[0391] As described above, the generator unit 12 can be mounted on the tractor (traveling vehicle) 2, the working
device 3, or the towing member 110. Thus, the generator 15 can take not only the form mounted on the tractor 2 but
also the form mounted on the working device 3 and the towing member 110. When the generator 15 is attached to the
tractor 2, the motor 23 is driven by the electric power supplied from the tractor 2 (the generator 15 attached to the tractor
2). When being attached to the member 110, it is driven by the electric power supplied from the generator 15 attached
to the working device 3 or the towing member 110.
[0392] In addition, in the above embodiment, the generator 15 is driven by the power transmitted from the PTO shaft
19, but the generator 15 may be driven independently of the PTO shaft 19. In other words, the generator 15 is not limited
to one that is driven by receiving power from the PTO shaft 19. For example, to an output shaft of the engine 11 provided
in the traveling vehicle (tractor) 2, a power divider mechanism for branching the power from the is connected, one of the
branched power is transmitted to the PTO shaft 19, and the other is transmitted to the generator 15. The power divider
mechanism can be constituted of, for example, a gear mechanism in which a plurality of gears are combined. In addition,
the generator 15 may be driven by fuel fluid such as light fluid or gasoline, or fuel gas such as natural gas.

<Effect>

[0393] According to the working device 3, the generator unit 12, and the working machine 1 of the above-described
embodiment, the following effects can be achieved.
[0394] The working device 3 connected to the traveling vehicle 2 having the prime mover 11 and configured to perform
an agricultural work, includes: the working portion 32 to perform an agricultural work; the electric motor (motor) 32 to be
driven by electric power; the power transmission mechanism 50 to which power generated by the electric motor 23 is
inputted, configured to transmit the power to the working portion 32; the regeneration resistor to consume a regenerative
power generated in the electric motor 23; the switch portion 92 to switch, between a connecting state and a shut-off
state, a state established between the electric motor 23 and the regeneration resistor 91; and the controller portion (the
second controller portion) to control driving of the electric motor 23 and switching of the switch portion 92.
[0395] According to this configuration, the switch portion 92 can switch between the state (the connecting state) in
which the regenerative power generated in the electric motor 23 is guided to the regeneration resistor 91 and a state
(the shut-off state) in which the regenerative power is not guided to the regeneration resistor 91, so that the electric
power is generated in the electric motor 23. Regenerative power can be guided to the regeneration resistor 91 as needed,
and can be appropriately processed (consumed) in the regeneration resistor 91. In this manner, it is possible to prevent
the generation of the regenerative power from adversely affecting the output of the working device 3 (the revolving
number of the sprayer portion 32, and the like). In other words, even when the working portion 32 is driven under the
driving condition (a revolving speed) in which regenerative power is generated, the working portion 32 can be driven at
a desired output (a revolving speed).
[0396] In addition, the electric motor 23 is driven by electric power supplied from the traveling vehicle 2. Power generated
by the electric motor 23 and power supplied from the prime mover 11 are inputted to the power transmission mechanism 50.
[0397] According to this configuration, in the working device 3 having the power transmission mechanism 50 that uses
the power generated by driving the electric motor 23 and the power supplied from the prime mover 11 in combination,
the regenerative power generated in the electric motor 23 can be appropriately consumed by the regeneration resistor 91.
[0398] In addition, the controller portion (the second controller portion 23) switches the switch portion 92 to be in the
connecting state when the regenerative power is generated, and switches the switch portion 92 to be in the shut-off
state when generation of the regenerative power stops.
[0399] According to this configuration, when the regenerative power is generated in the electric motor 23, the regen-
erative power can be guided to the regeneration resistor 91 and consumed, so that the generation of regenerative power
is effectively prevented from adversely affecting the output of the working device 3 (the revolving number of the sprayer
portion 32, and the like).
[0400] In addition, the electric motor 23 includes a plurality of electric motors (the first motor 231 and first motor 233),
and the controller portion (the second controller portion) 93 switches the switch portion 92 to be in the connecting state
when at least one of the electric motors generates regenerative power.
[0401] According to this configuration, when the regenerative power is generated in at least one of the plurality of
electric motors, the regenerative power can be guided to the regeneration resistor 91 and consumed. In this manner, in
the working device 3 having a plurality of electric motors, it is possible to effectively prevent the generation of regenerative
power from adversely affecting the output of the working device 3 (the revolving number of the sprayer portion 32, and
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the like).
[0402] In addition, the electric motor 23 includes a plurality of electric motors (the first motor 231 and the second motor
233), and the controller portion (the second controller portion) 93 switches the switch portion 92 to be in the connecting
state when all of the electric motors generate regenerative power.
[0403] According to this configuration, when the regenerative power is generated in all of the plurality of electric motors,
the regenerative power can be guided to the regeneration resistor 91 and consumed. In this manner, in the working
device 3 having a plurality of electric motors, it is possible to effectively prevent the generation of regenerative power
from adversely affecting the output of the working device 3 (the revolving number of the sprayer portion 32, and the like).
[0404] In addition, the electric motor 23 includes a plurality of electric motors (the first motor 231 and the first motor
233), and the controller portion (the second controller portion) 93 switches the switch portion 92 to be in the connecting
state when all of the electric motors generate regenerative power or when one of the electric motors (for example, the
first motor 231) generates regenerative power and the others of the electric motors (for example, the second motor 232)
generate powering power and the regenerative power generated by the one of the electric motors is larger than the
powering power generated by each of the others of the electric motors.
[0405] According to this configuration, in the working device 3 having a plurality of electric motors, it is possible to
more reliably prevent the generation of regenerative power from adversely affecting the output of the working device 3
(the revolving number of the sprayer portion 32, and the like).
[0406] In addition, the electric motor 23 includes a plurality of electric motors (the first motor 231 and the first motor
233), and the controller portion (the second controller portion) 93 switches the switch portion 92 to be in the connecting
state in transmitting a signal that orders at least one of the electric motors to reversely revolve.
[0407] According to this configuration, in the working device 3 having a plurality of electric motors, it is possible to
quickly and reliably prevent the generation of regenerative power from adversely affecting the output of the working
device 3 (the revolving number of the sprayer portion 32, and the like).
[0408] In addition, the prime mover 11 is the engine 11, and the power transmission mechanism 50 has: the planetary
gear mechanism (the first planetary gear mechanism) 52 having: the first inputting portion (the first planetary carrier) 62
to which power from the engine 11 is inputted through a PTO shaft 19; and the second inputting portion (the first sum
gear) 60 to which power generated by the electric motor 23 is inputted; and the outputting portion (the output transmission
shaft 64, the dividing transmission portion 65, the first power transmission portion 70, and the second power transmission
portion 82) to output the power from the planetary gear mechanism 52 to the working portion (the sprayer portion) 32.
[0409] According to this configuration, in the working device 3 including the planetary gear mechanism 52 that outputs,
to the working portion 32, the power inputted from the engine 11 through the PTO shaft 19 and the power generated by
driving the electric motor 23, it is possible to prevent the regenerative power generated in the electric motor 23 from
adversely affecting the output of the working device 3 (the revolving number of the sprayer portion 32, and the like).
[0410] In addition, the working device 3 is any one of a fertilizer sprayer device to spray fertilizer to an agricultural
field, a chemicals sprayer device to spray chemicals to the agricultural field, a seeder device to sow seeds to the
agricultural field, and a baler device to collect and bale harvested products.
[0411] According to this configuration, when the working device 3 is any one of the fertilizer sprayer device, the
chemicals sprayer device, the seeder device, and the baler device, the regenerative power generated in the electric
motor 23 can be appropriately processed by the regeneration resistor 91.
[0412] In addition, the working machine 1 mentioned above includes: the traveling vehicle 2 having the prime mover
11; and the working device 3 connected to the traveling vehicle 2 and configured to perform an agricultural work. The
working device 3 includes: the working portion 32 to perform the agricultural work; the electric motor 23 to be driven by
electric power; the power transmission mechanism 50 to which power generated by the electric motor 23 is inputted,
configured to transmit the power to the working portion 32; the regeneration resistor 91 to consume a regenerative power
generated in the electric motor 23; and the switch portion 92 to switch, between the connecting state and the shut-off
state, a state established between the electric motor 23 and the regeneration resistor 91. The traveling vehicle 2 or the
working device 3 has the controller portion (the second controller portion) 93 to control driving of the electric motor 23
and switching of the switch portion 92.
[0413] According to this configuration, the switch portion 92 is controlled by the controller portion 93 provided in the
traveling vehicle 2 or the working device 3 to switch between a state where the regenerative power generated in the
electric motor 23 is guided to the regeneration resistor 91 (the connecting state) and a state where the regenerative
power is not guided to the regeneration resistor 91 (the shut-off state). Thus, in the working device 3 connected to the
traveling vehicle 2, the regenerative power generated in the electric motor 23 can be guided to the regeneration resistor
91 as necessary, and can be appropriately processed (consumed) in the regeneration resistor 91. In this manner, it is
possible to prevent the generation of regenerative power from adversely affecting the output of the working device 3
(the revolving number of the sprayer portion 32, and the like).
[0414] In addition, the working device 3 to be connected to the traveling vehicle 2 having the prime mover 11, the
working device 3 being configured to perform an agricultural work, includes: the working portion 32 to rotate to perform
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an agricultural work; the electric motor 23 to be driven by electric power; the power transmission mechanism 50 to which
power generated by the electric motor 23 is inputted, configured to transmit the power to the working portion 32; and
the regeneration resistor 91 to consume a regenerative power generated in the electric motor 23, the regeneration
resistor 91 being arranged at a position to be cooled by wind generated by rotation of the working portion 32.
[0415] With this configuration, the regenerative power generated in the electric motor 23 can be consumed by the
regeneration resistor 91. Thus, it is possible to prevent the generation of the regenerative power from adversely affecting
the output of the working device 3 (the revolving number of the sprayer portion 32 and the like). In addition, since the
regeneration resistor 91 can be cooled by the wind generated by the rotation of the working portion 32, a dedicated
device (a fan or the like) for cooling the regeneration resistor 91 is not required, and the provision of the dedicated device
is possible to avoid making the working device 3 heavy and large.
[0416] In addition, the electric motor 23 is driven by electric power supplied from the traveling vehicle 2, and power
generated by the electric motor 23 and power supplied from the prime mover 11 are inputted to the power transmission
mechanism 50.
[0417] According to this configuration, in the working device 3 having the power transmission mechanism 50 that uses
combination of the power generated by driving the electric motor 23 and the power supplied from the prime mover 11,
the regeneration resistor 91 that consumes the regenerative power generated in the electric motor 23 can be cooled.
[0418] In addition, the regeneration resistor 91 is arranged at a position to be blown by wind generated by rotation of
the working portion 32.
[0419] With this configuration, the regeneration resistor 91 can be cooled quickly and efficiently.
[0420] In addition, the working portion 32 has the rotor blade 40b to rotate about a center shaft, and the regeneration
resistor 91 is arranged around the rotor blade 40b.
[0421] According to this configuration, the wind generated by the rotation of the rotor blade 40b easily hits the regen-
eration resistor 91, so that the regeneration resistor 91 can be effectively cooled.
[0422] In addition, the working device 3 includes the wind guide member 96 to guide wind generated by rotation of
the working portion 32 toward the regeneration resistor 91.
[0423] With this configuration, the wind guide member 96 can efficiently supply, to the regeneration resistor 91, the
wind generated by the rotation of the rotor blade 40b. Thus, the regeneration resistor 91 can be cooled more effectively.
[0424] In addition, the center shaft is arranged vertically extending, and the regeneration resistor 41 is arranged above
the rotor blade 40b.
[0425] According to this configuration, when the spraying substance is sprayed by the rotor blades 40b, the spraying
substance moves downward (falls) as separating from the rotor blades 40b, so that the spraying substance sprayed by
the rotor blades 40b can be effectively prevented from hitting the regeneration resistor 91.
[0426] In addition, the working device 3 includes the frame 97 provided around the working portion 32, the frame 97
supporting the working portion 32. The regeneration resistor 91 is attached to the frame 97.
[0427] With this configuration, since the regeneration resistor 91 is supported by the frame 97, it is possible to prevent
problems such that the regeneration resistor 91 falls down due to the wind. In addition, when the regeneration resistor
91 generates heat, the heat can be radiated through the frame 97.
[0428] The wind guide member 96 is attached to the frame 97.
[0429] According to this configuration, since the wind guide member 96 can be supported by the frame 97, it is not
necessary to separately provide a member for supporting the wind guide member 96. In addition, since the position of
the wind guide member 96 is stable, the wind generated by the rotation of the rotor blade 40b can be reliably guided to
the regeneration resistor 91 by the wind guide member 96.
[0430] In addition, the working device includes the connector portion 98 to be connected to a rear portion of the traveling
vehicle 2. The frame 97 has: the front frame 97a arranged on a side of the connector portion 98, the front frame extending
in a width direction of the traveling vehicle 2; the rear frame 97b arranged on a side opposed to the connector portion
98, the rear frame 97b extending in the width direction of the traveling vehicle 2; and the side frame 97c having end
portions connecting the front frame 97a and the rear frame 97b in the width direction. The wind guide member 96 is
attached to the front frame 97a, and the regeneration resistor 91 is attached to the side frame 97c.
[0431] According to this configuration, since the regeneration resistor 91 is arranged behind and on the side of the
wind guide member 96, it is suppressed that the wind guide effect is obstructed by the device (the spreader portion 32)
arranged inside the traveling vehicle 2 and the frame 97, and further the wind generated by the rotation of the rotor blade
40b can be guided by the wind guide member 96 and applied to the regeneration resistor 91.
[0432] In addition, the wind guide member 96 has the inclining portion 103 extending toward the side frame 97b from
between the front frame 97a and the rotor blade 40b and shifting backward as approaching the side frame 97b, and the
regeneration resistor 91 is arranged on an extension line of the inclining portion 103 in plan view, the extension line
extending in an inclining direction of the inclining portion 103.
[0433] According to this configuration, the wind generated by the rotation of the rotor blades 40b can be guided to the
side frame side by the inclined portion 103 of the wind guide member 96, and ca be applied to the regeneration resistor
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91, so that the regeneration resistor 91 can be efficiently cooled.
[0434] In addition, the working device 3 is a fertilizer sprayer device to spray fertilizer to an agricultural field or a seeder
device to sow seeds to the agricultural field.
[0435] According to this configuration, in the fertilizer sprayer device for spraying fertilizer in the agricultural field or
the seeder device for sowing seeds in the agricultural field, the regeneration resistor 91 can be effectively cooled by the
wind generated by the rotation of the working portion 32.
[0436] In addition, the generator unit 12 to be attached to the traveling vehicle 2 that has the prime mover 11 and the
PTO shaft 19 to transmit power from the prime mover 11, includes: the generator 15; the input shaft 24 having: the first
connector portion 24a configured to be connected to the PTO shaft 19; and the second connector portion 24b configured
to be connected to the working device 3 to be connected to the traveling vehicle 2; the transmission mechanism 25 to
transmit, to the generator 15, power supplied from the PTO shaft 19, the power being inputted from the first connector
portion 24a to the input shaft; and the attachment frame 26 having: the attachment portion 34 to which the generator
15, the input shaft 24, and the transmission mechanism 25 are attached; and the mounting portion 33 configured to be
mounted to the traveling vehicle 2.
[0437] This configuration provides the generator unit 12 configured to be attached to the traveling vehicle 2 and to
drive the working device 3 with use of the electric power from the generator 15 to be driven by the motive power from
the PTO shaft 19 and of the motive power from the PTO shaft 19. In particular, by connecting the first connector portion
24a of the input shaft 24 to the PTO shaft 19, the power from the PTO shaft 19 can be transmitted to the generator 15
through the transmission mechanism 25. Thus, the working device 3 can be driven using the electric power from the
generator 15. In addition, by connecting the working device 3 to the second connector portion 24b of the input shaft 24,
the working device 3 can be driven by the power of the PTO shaft 19. This allows the generator to be retrofitted to a
traveling vehicle that does not have the generator. In addition, since the generator 15, the input shaft 24, the transmission
mechanism 25, and the attachment frame 26 are integrated (unitized) in the generator unit 12, the generator unit 12 can
be easily and reliably mounted on the traveling vehicle 2 with a small number of installation steps.
[0438] In addition, the generator unit 12 includes the adapter 114 to be attached to the working device 3.
[0439] According to this configuration, the generator unit 12 can be attached to the working device 3. Thus, even when
the generator unit 12 cannot be mounted on the traveling vehicle 2, the generator unit 12 can be mounted on the working
device 3 to supply the power from the generator 15 to the working device 3.
[0440] In addition, the generator unit includes the adapter 114 to be attached to a towing member 110 configured to
connect the working device 3 to a rear portion of the traveling vehicle 2.
[0441] According to this configuration, the generator unit 12 can be attached to the towing member 110. Thus, even
when the generator unit 12 cannot be mounted on the traveling vehicle 2 or the working device 3, the generator unit 12
can be mounted on the towing member 110 to supply the power from the generator 15 to the working device 3.
[0442] In addition, the adapter 114 is configured to be attached to the hitch 122 that is provided to the rear portion of
the traveling vehicle 2.
[0443] According to this configuration, the generator unit 12 can be mounted not only on the working device 3 and the
towing member 110 but also on the hitch 122 provided on the rear portion of the traveling vehicle 2, so that the mounting
position of the generator unit 12 can be selected and can be optimum location.
[0444] In addition, the mounting portion 33 is mounted to the transmission case 10 of the traveling vehicle 2.
[0445] According to this configuration, the generator unit 12 can be mounted on the transmission case 10 of the
traveling vehicle 2 with the mounting portion 33. In this manner, when the traveling vehicle 2 includes a connector device
(a link mechanism or the like) for connecting the working device 3, the generator unit 12 can be mounted on the traveling
vehicle 2 without using the connector device. In other words, even when the generator unit 12 is attached to the traveling
vehicle 2, the working device 3 can be connected to the traveling vehicle 2. Thus, electric power can be supplied from
the generator unit 12 mounted on the traveling vehicle 2 to the working device 3 connected to the traveling vehicle 2.
[0446] In addition, the mounting portion has: the first mounting portion 331 to be mounted to one side of the traveling
vehicle 2 in a width direction; and the second mounting portion 332 to be mounted to the other side of the traveling
vehicle 2 in the width direction. The generator 15 is arranged between the first mounting portion 331 and the second
mounting portion 332.
[0447] According to this configuration, the generator 15 is arranged between the first mounting portion 331 and the
second mounting portion 332 (inside the ladder hitch), so that the generator 15 can be prevented from interfering with
the connector device 6 such as a link mechanism provided at the rear portion of the traveling vehicle 2.
[0448] In addition, the generator unit 12 includes the connector (the first output connector) 37 to be connected to a
cable (the power supply cable) 95A for supplying, to the working device 3, electric power to be outputted from the
generator 15. The connector (the first connector) 37 is arranged between the first mounting portion 331 and the second
mounting portion 332.
[0449] According to this configuration, the electric power outputted from the generator 15 can be supplied from the
connector 37 of the generator unit 12 to the working device 3 through the cable 95A. In addition, the connector 37 is
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arranged between the first mounting portion 331 and the second mounting portion 332 (inside the ladder hitch), so that
the connector 37 and the cable connected to the connector 37 can be prevented from interfering with the connector
device 6 such as the three-point link mechanism provided at the rear portion of the traveling vehicle 2.
[0450] In addition, the generator unit 12 includes the controller portion (the first controller portion) 30 to control an
output of the electric power to be outputted from the generator 15 to the connector 37.
[0451] According to this configuration, the controller portion 30 of the generator unit 12 controls the output of electric
power to be supplied from the generator 15 to the connector 37, so that the supply of electric power to the working device
3 can be controlled.
[0452] In addition, the generator unit 12 includes the cover member 38 attached to the attachment frame 34, having:
one side plate 38a covering one side of the generator 15 and being attached to the first mounting portion 331; the other
side plate 38b covering the other side of the generator 15 and being attached to the second mounting portion 332; and
the upper plate 38c covering above the generator 15 and connecting an upper portion of the one side plate 38a and an
upper portion of the other side plate 38b.
[0453] According to this configuration, since the cover member 38 covers the periphery of the generator 15 from three
directions (the left side, the right side, and the upper side), it can prevent the worker from unintentionally contacting the
generator 15 and peripheral devices.
[0454] In addition, the generator 15 provides an output voltage of 60V or less.
[0455] According to this configuration, the insulation measures are not required. Moreover, the configuration is excellent
in safety and can reduce power consumption. Furthermore, the generator 15 can be made smaller and lighter.
[0456] In addition, the generator 15 provides an output voltage of 48V or less.
[0457] By setting the output voltage of the generator 15 to 48V or less, the electrification technique for automobiles
can be applied. In addition, electric power can be supplied to various types of working devices 3 used in the agricultural
work, and thereby the working devices 3 can be driven.
[0458] In addition, the working device 3 is any one of a sprayer device to spray spraying substance to an agricultural
field, a seeder device to sow seeds to the agricultural field, and a baler device to bale harvested crops.
[0459] According to this configuration, the generator unit 12 is attached to any one of the sprayer device, the seeder
device, and the baler device, and any one of the sprayer device, the seeder device, and the baler device can be driven
by the power supplied from the generator unit 12.
[0460] In addition, the sprayer device 3 is a fertilizer sprayer device or a chemicals sprayer device.
[0461] According to this configuration, the generator unit 12 is mounted on the fertilizer sprayer device (a spreader)
or the chemicals sprayer device (a prayer), and the fertilizer sprayer device or the chemicals sprayer device is driven
by the electric power supplied from the generator unit 12.
[0462] In addition, the working machine 1 includes: the generator unit 12; the traveling vehicle 2 to which the generator
unit 12 is attached; and the working device 3 connected to the traveling vehicle 2 and configured to be driven by electric
power to be outputted from the generator 15.
[0463] According to this configuration, it is possible to provide the working machine 1 including the generator unit 12
that provides the above-described excellent effect.
[0464] In addition, the working machine 1 includes: the traveling vehicle 2 having the prime mover 11; the generator
15 attached to the traveling vehicle 2 and configured to be driven by power to be outputted from the prime mover 11;
the working device 3 connected to the traveling vehicle 2 and configured to receive electric power generated by the
generator 15 and a signal outputted from the traveling vehicle 2; the power supply cable 95A to supply the electric power
generated by the generator 15 to the working device 3; the signal transmission cable 95B to transmit the signal outputted
from the traveling vehicle 2 to the working device 3; and the bundling member 109 bundling the power supply cable 95A
and the signal transmission cable 95B.
[0465] According to this configuration, the power supply cable 95A and the signal transmission cable 95B that connect
the traveling vehicle 2 and the working device 3 are bundled by the bundling member 109, so that the power supply
cable 95A and the signal transmission cable 95B can be easily arranged. In addition, since the arrangement space for
the cables can be made smaller than in the case where the power supply cables 95A and the signal transmission cables
95B are arranged separately, the cables 95A and 95B and the movable portions provided at the rear portion of the
traveling vehicle 2 are movable. It is possible to avoid contact with the portions (the connector device 6 and the PTO
shaft 19). In this manner, the configuration improves the reliability of the connection by the cables 95A and 95B.
[0466] In addition, the working machine 1 includes the generator unit 12 having: the generator 15; the attachment
portion 34 to which the generator 15 is attached; and the mounting portion 33 to be mounted to the traveling vehicle 2.
The mounting portion 33 is detachably mounted to the traveling vehicle 2, and the power supply cable 95A connects
the generator unit 12 and the working device 3.
[0467] According to this configuration, the generator 15 can be mounted on the traveling vehicle 2 as the generator
unit 12 integrated with the attachment portion 34 and the mounting portion 33. In this manner, the generator 15 can be
easily attached to and detached from the traveling vehicle 2. Moreover, electric power can be supplied to the working
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device 3 from the generator unit 12 mounted on the traveling vehicle 2 through the power supply cable 95A.
[0468] In addition, the generator unit 12 includes: the input shaft 24 having: the first connector portion 24a configured
to be connected to the PTO shaft 19 that transmits power provided from the prime mover 11; and the second connector
portion 24b configured to be connected to the working device 3; and the transmission mechanism 25 to transmit, to the
generator 15, power supplied from the PTO shaft 19, the power being inputted from the first connector portion 24a to
the input shaft 24.
[0469] According to this configuration, the first connector portion 24a of the input shaft 24 is connected to the PTO
shaft 19, it is possible to transmit the power from the PTO shaft 19 to the generator 15 through the transmission mechanism
25. The power from the machine 15 can be used to drive the working device 3. In addition, the working device 3 is
connected to the second connector portion 24b of the input shaft 24, the working device 3 can be driven by the power
of the PTO shaft 19.
[0470] In addition, the working device 3 has: the first inputting connector 106 to which an inputting side of the power
supply cable 95A is connected; and the second inputting connector 108 to which an inputting side of the signal transmission
cable 95B is connected. The generator unit 12 has the first outputting connector 37 to which an outputting side of the
power supply cable 95A is connected. The traveling vehicle 2 has the second outputting connector 107 to which an
outputting side of the signal transmission cable 95B is connected. The power supply cable 95A is arranged from the first
outputting connector 37 to the first inputting connector 106 under a state of being bundled with the signal transmission
cable 95B by the bundling member 109. The signal transmission cable 95B is arranged from the second outputting
connector 107 to the second inputting connector 108 under a state of being bundled with the power supply cable 95A
by the bundling member 109.
[0471] According to this configuration, the power supply cable 95A can be arranged from the generator unit 12 to the
working device 3 while being bundled with the signal transmission cable 95B. In addition, the signal transmission cable
95B can be arranged from the traveling vehicle 2 to the working device 3 under the state where the power supply cable
95A is bundled.
[0472] In addition, the second outputting connector 107 is arranged above the first outputting connector 37, and the
power supply cable 95A is arranged extending upward from the first outputting connector 37 and passing toward the
first inputting connector 106 trough a vicinity of the second outputting connector 107.
[0473] According to this configuration, the power supply cable 95A passes near the second output connector 107 to
which the signal transmission cable 95B is connected, so that the power supply cable 95A and the signal transmission
cable 95B can be arranged being close to each other over a long distance (a section). In this manner, the bundling
member 109 can increase the number of portions (locations) where the power supply cable 95A and the signal trans-
mission cable 95B can be bundled. As the result, it is easy to arrange the power supply cable 95A and the signal
transmission cable 95B, and the arrangement space can be reduced.
[0474] In addition, the first outputting connector 37 is provided to an upper portion of the generator unit 12.
[0475] According to this configuration, since the distance between the first output connector 37 and the second output
connector 107 is shortened, the portion where the power supply cable 95A and the signal transmission cable 95B are
not bundled can be reduced. In this manner, it is possible to more easily achieve the easy installation of the power supply
cable 95A and the signal transmission cable 95B and achieve the reduction of the installation space.
[0476] In addition, the first outputting connector 37 has the connector portion 37a to which the power supply cable
95A is connected, the connector portion 37a being arranged facing upward.
[0477] With this configuration, it is possible to arrange the power supply cable 95A easily connecting the power supply
cable 95A from above to the connector portion 37a of the first output connector 37. In addition, it becomes easy to stretch
upward the power supply cable 95A from the first output connector 37 to the vicinity of the second output connector 107.
[0478] In addition, the traveling vehicle 2 has the connector device 6 to which the working device 3 is connected, the
connector device 6 being a three-point linkage mechanism that includes a top link 6B1, a lower link 6B2, a lift arm 6A,
and a lift rod 6B3. The lower link 6B2, the lift arm 6A, and the lift rod 6B3 are provided to each of one side and the other
side of the traveling vehicle 2 in the width direction, and the first outputting connector 37 is arranged between the top
link 6B 1 and the lower link 6B2R, the lift arm 6AR and the lift rod 6B3R provided to the other side in the width direction.
[0479] According to this configuration, the power supply cable 95A connected to the first output connector 37 can be
stretched upward in the vehicle width direction through between the top link 6B1, the second lower link 6B2R, the second
lift arm 6AR, and the second lift rod 6B3R. In this manner, the interference between the power supply cable 95A and
the connector device 6 can be avoided.
[0480] In addition, the power supply cable 95A and the signal transmission cable 95B are arranged passing above
the connector device 6 and extending toward the working device 3 under a state of being bundled by the bundling
member 109.
[0481] According to this configuration, the power supply cable 95A and the signal transmission cable 95B can be
arranged being prevented from interfering with the connector device 6 and members (the PTO shaft 19 and the like)
provided below the connector device 6 (below the top link 6B1).
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[0482] In addition, the working device 3 includes: the inverter 22 to control driving of the electric motor 23; and the
power supply circuit 941 connected to the inverter 22 and configured to supply electric power to the electric motor 23
through the inverter 22. The inverter 22 includes the protection device to stop an output when a load voltage exceeds
a predetermined voltage. The controller portion (the second controller portion) 93 switches the switch portion 92 when
a voltage of the power supply circuit 941 exceeds a threshold voltage set between the predetermined voltage and a
rated voltage of the power supply circuit 941.
[0483] According to this configuration, the timing of switching the switch portion 92 to the connecting state by the
second controller portion 93 is appropriately controlled, so that the protection device of the inverter 22 is prevented from
being activated, and thereby never shutting off the output of the inverter 22.
[0484] In addition, power of the prime mover 11 is inputted to the power transmission mechanism 50 through the PTO
shaft 19, and the controller portion (the second controller portion) 93 calculates a revolving speed of the rotor 40 based
on a revolving speed of the electric motor 23 and a revolving speed of the PTO shaft 19.
[0485] According to this configuration, the revolving speed of the rotor 40 can be detected without providing a revolving
detector such as a revolving sensor. Thus, a revolving detector and a processor device for processing data detected by
the revolving detector are not required, and thereby simplifying the device configuration (the system) for detecting the
revolving speed of the rotor 40.
[0486] In addition, the working device 3 includes: the inverter 22 to control driving of the electric motor 23; the power
supply circuit 941 connected to the inverter 22 and configured to supply electric power to the electric motor 23 through
the inverter 22; and the detector 140 to detect a revolving speed of the electric motor 23. The controller portion (the
second controller portion) 93 calculates a revolving speed of the rotor 40 based on an ordered revolving speed transmitted
from the controller portion 93 to the inverter 22 to control a revolving speed of the electric motor 23 and on a received
revolving speed detected by the detector 140 and transmitted from the inverter 22.
[0487] According to this configuration, the revolving speed of the rotator 40 can be calculated more accurately than
in the case where the revolving speed of the rotator 40 is calculated based on only the ordered revolving speed or only
the received revolving speed.
[0488] In addition, the controller portion (the second controller portion) 93 calculates a revolving speed of the rotor 40
as a value between the ordered revolving speed and the received revolving speed.
[0489] According to this configuration, the revolving speed of the rotor 40 can be calculated more accurately.
[0490] In addition, the working device 3 is any one of a fertilizer sprayer device to spray fertilizer to an agricultural
field, a chemicals sprayer device to spray chemicals to the agricultural field, a seeder device to sow seeds to the
agricultural field, and a baler device to collect and bale harvested products.
[0491] According to this configuration, when the working device 3 is any one of the fertilizer sprayer device, the
chemicals sprayer device, the seeded device, and the baler device, it can prevent the cables 95A and 95B from being
in contact with the movable portion (the connector device 6 and the PTO shaft 19) provided at the rear portion of the
traveling vehicle 2. In addition, it is possible to prevent the protection device of the inverter 22 from operating uninten-
tionally, and thus the output of the inverter 22 is not interrupted. Moreover, it is possible to simplify the device configured
to detect the revolving speed of the rotor 40.
[0492] In addition, the working machine 1 includes the traveling vehicle 2 having the prime mover 11, and the working
device 3 to be connected to the traveling vehicle 2 and to perform the agricultural work, and the working device 3 is the
working device 3 mentioned above.
[0493] According to this configuration, it is possible to provide the working machine 1 having the working device 3
providing the above effect.
[0494] In addition, the working device 3 connected to the traveling vehicle 2 having the prime mover 11 and configured
to perform an agricultural work, includes: the working portion 32 to perform the agricultural work, using revolving of a
rotor 40; the electric motor (motor) 23 to be driven by electric power; the power transmission mechanism 50 to which
power generated by the electric motor 23 is inputted, configured to transmit the power to the working portion 32; the
regeneration resistor 91 to consume a regenerative power generated in the electric motor 23; the switch portion 92 to
switch, between the connecting state and the shut-off state, a state established between the electric motor 23 and the
regeneration resistor 91; and the controller portion (the second controller portion) 93 to control switching of the switch
portion 92. The controller portion 93 sets the switch portion 92 to be in the shut-off state when an actual required power
of the electric motor 23 is a positive value larger than 0W and is equal to or more than a first threshold value determined
based on a fluctuation width of the actual required power determined by a revolving speed of the rotor 40.
[0495] According to this configuration, the threshold value of the actual required power of the electric motor 23 at
which the switch portion 92 switches from the connecting state to the shut-off state is offset from 0W to a positive value
side (the side where the motor is in the powering state). In this manner, the switch portion is not in the shut-off state but
maintains the connecting state in a region where the actual required power of the electric motor 23 fluctuates while the
regenerative state and the powering state alternate (in the low revolving speed region). This can prevent the switch
portion 92 from frequently switching between the connecting state and the shut-off state. As the result, the regenerative
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power generated in the electric motor 23 can be appropriately processed (consumed) even when the actual required
power (the actual load) of the electric motor 23 fluctuates significantly.
[0496] In addition, the controller portion (the second controller portion) 93 sets the first threshold value based on a
first fluctuation width of the actual required power when a revolving speed of the rotor 40 is a first revolving speed, and
sets the first threshold value based on a second fluctuation width of the actual required power larger than the first
fluctuation width when a revolving speed of the rotor 40 is a second revolving speed lower than the first revolving speed.
[0497] According to this configuration, since the fluctuation width of the actual required power changes according to
the increase or decrease in the revolving speed of the rotor 40, the switch portion 92 is set by setting the first threshold
value corresponding to the increase or decrease in the rotating speed of the rotor 40. It is possible to more reliably
prevent the switch portion 92 from frequently switching between the connecting state and the shut-off state.
[0498] In addition, the controller portion (the second controller portion) 93 sets the switch portion 92 to be in the
connecting state when the actual required power of the electric motor 23 is equal to or less than a second threshold
value lower than the first threshold value.
[0499] According to this configuration, the second controller portion 93 sets the switch portion 92 constantly to be in
the shut-off state when the actual required power of the electric motor 23 is equal to or higher than the first threshold
value and constantly to be in the connecting state when the actual required power is equal to or lower than the second
threshold value.
[0500] In addition, the second threshold value is set to a negative value less than 0W.
[0501] With this configuration, even when the regenerative power generated in the electric motor 23 is consumed by
a certain amount due to a loss caused by wiring resistance, a loss inside the generator 15, or the like, the switching of
the switch portion 92 can be performed at an appropriate timing.
[0502] In addition, the second threshold value is set to a positive value larger than 0W.
[0503] With this configuration, even when the operation time of the switch portion 92 is delayed, the switching of the
switch portion 92 can be performed at an appropriate timing.
[0504] In addition, the first threshold value is set to a summation of the second threshold value and a value obtained
by multiplying the fluctuation width of the actual required power with a safety rate.
[0505] According to this configuration, the first threshold value is set to a value in consideration of the safety factor,
so that the switch portion 92 can be switched at an appropriate timing.
[0506] In addition, the fluctuation width of the actual required power to be used for setting of the first threshold value
is a fluctuation width of the actual required power at a stationary revolving speed of the rotor 40 performing work under
a stationary state, and the stationary revolving speed is a revolving speed at which the actual required power of the
electric motor 23 alternately fluctuating between a regenerative state and a powering state.
[0507] According to this configuration, the stationary revolving speed of the rotor 40 used for setting the first threshold
value is set to a low revolving speed at which the regenerating state and the powering state alternately fluctuate, thereby
more reliably preventing the switch portion 92 from frequently switching in the low revolving speed region.
[0508] In addition, the controller portion (the second controller portion) 93 continuously maintains the shut-off state
even when the actual required power is lower than the first threshold value after setting the switch portion 92 to be in
the shut-off state when the actual required power is equal to or more than the first threshold value, then the switch portion
92 is set to be in the connecting state when the actual required power is equal to or less than the second threshold
value, and then the switch portion 92 is set to be in the shut-off state when the actual required power is equal to or more
than the first threshold value.
[0509] According to this configuration, behavior of the second controller portion 93 switching the regeneration resistor
between to be valid and to be invalid has a hysteresis. In this manner, it can prevent the switch portion 92 from frequently
switching between the connecting state and the shut-off state.
[0510] In addition, the electric motor 23 includes a plurality of electric motors, and the controller portion (the second
controller portion) 93 sets the switch portion 92 to be in the shut-off state when summation of the actual required powers
of the electric motors is a positive value larger than 0W, and sets the switch portion 92 to be in the connecting state
when the summation is equal to or less than a second threshold value lower than the first threshold value.
[0511] According to this configuration, in the working device 3 having the plurality of electric motors 23, it is possible
to prevent the switch portion 92 from frequently switching between the connecting state and the shut-off state. In this
manner, the regenerative power generated in the electric motor 23 can be appropriately processed (consumed) even
when the actual required power (the actual load) of the electric motor 23 fluctuates significantly.
[0512] In addition, the working device 3 connected to the traveling vehicle 2 having the prime mover 11 and configured
to perform an agricultural work, includes: the working portion 32 to perform an agricultural work, using revolving of the
rotor 40; the electric motor 23 to be driven by electric power; the power transmission mechanism 50 to which power
generated by the electric motor 23 is inputted, configured to transmit the power to the working portion 32; the regeneration
resistor 91 to consume a regenerative power generated in the electric motor 23; the switch portion 92 to switch, between
a connecting state and a shut-off state, a state established between the electric motor 23 and the regeneration resistor
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91; and the controller portion 93 to control driving of the electric motor 23 and switching of the switch portion 92. The
controller portion 93 sets the switch portion 92 to be in the shut-off state when an ordered revolving speed of the rotor
40 ordered by the controller portion 93 is a work-stopping revolving speed at which a work is stopped and an actual
revolving speed of the rotor 40 is the work-stopping revolving speed.
[0513] According to this configuration, the regenerative power generated in the electric motor 23 can be appropriately
processed (consumed) even when the actual required power (the actual load) of the electric motor 23 fluctuates greatly.
In particular, since the switch portion 92 is prevented from switching to the connecting state under the state where the
powering power is generated in the electric motor 23, unnecessary switching operation to the switch portion 92 can be
eliminated. Thus, the life of the switch portion 92 can be extended, and the regenerative power can be appropriately
processed (consumed) for a long period of time.
[0514] In addition, the electric motor 23 includes a plurality of electric motors, the working portion 32 includes a plurality
of rotors 40, and the controller portion 93 sets the switch portion 92 to be in the shut-off state when all of the ordered
revolving speeds of the rotors 40 are the work-stopping revolving speeds and all of the actual revolving speeds of the
rotors 40 are the work-stopping revolving speeds.
[0515] According to this configuration, in the working device 3 having the plurality of electric motors 23 and the rotor
40, it is possible to prevent the switch portion 92 from frequently switching between the connecting state and the shut-
off state. In this manner, the regenerative power generated in the electric motor 23 can be appropriately processed
(consumed) even when the actual required power (the actual load) of the electric motor 23 fluctuates significantly.
[0516] In addition, the prime mover 11 is an engine 11, and a power of the engine 11 is inputted to the power transmission
mechanism 50 through the PTO shaft 19.
[0517] According to this configuration, in the working device 3 to be driven by the power transmitted from the engine
11 through the PTO shaft 19 and the power from the electric motor 23, the regenerative power generated in the electric
motor 23 can be appropriately processed (consumed) even when the actual required power (the actual load) of the
electric motor 23 fluctuates significantly.
[0518] In addition, the work-stopping revolving speed is 0rpm.
[0519] According to this configuration, the controller portion 93 can turn off the switch portion 92 when the ordered
revolving speed of the rotor 40 ordered by the controller portion 93 becomes 0rpm and the actual revolving speed of the
rotor 40 becomes 0 rpm.
[0520] In addition, the working device 3 connected to the traveling vehicle 2 having the prime mover 11 and configured
to perform an agricultural work, includes: the working portion 32 to perform an agricultural work, using revolving of the
rotor 40; the electric motor 23 to be driven by electric power; the power transmission mechanism 50 to which power
generated by the electric motor 23 is inputted, configured to transmit the power to the working portion 32; the regeneration
resistor 91 to consume a regenerative power generated in the electric motor 23; the switch portion 92 to switch, between
a connecting state and a shut-off state, a state established between the electric motor 23 and the regeneration resistor
91; and the controller portion (the second controller portion) 93 to control driving of the electric motor 23 and switching
of the switch portion 92. The controller portion 93 sets the switch portion 92 to be in the connecting state when an ordered
revolving speed of the rotor 40 ordered by the controller portion 93 is changing and an actual revolving speed of the
rotor 40 does not reach a predetermined revolving speed range including the ordered revolving speed.
[0521] According to this configuration, the regenerative power generated in the electric motor 23 can be appropriately
processed (consumed) even when the actual required power (the actual load) of the electric motor 23 fluctuates greatly.
In particular, when the ordered revolving speed of the rotor 40 is changing and the actual revolving speed of the rotor
40 does not reach the predetermined revolving speed range including the ordered revolving speed, the switch portion
92 is in the connecting state. In this manner, during the period in which the actual required power of the electric motor
23 fluctuates significantly, the switch portion 92 is not switched and the connecting state is maintained. Thus, the
unnecessary switching operation of the switch portion 92 can be eliminated, the life of the switch portion 92 can be
extended, and the thereby regenerative power can be appropriately processed (consumed) for a long period of time.
[0522] In addition, the working device 3 includes the generator 5 to supply electric power to the electric motor 23. The
controller portion 93 sets the switch portion 92 to be in the shut-off state when an actual required power of the electric
motor 23 is larger than a half of a rated output value of the generator 15.
[0523] According to this configuration, when the actual required power of the motor 23 becomes large and the margin
to the rated output value of the generator 15 is exhausted, the switch portion 92 can be in the shut-off state.
[0524] In addition, the controller portion 93 sets the switch portion 92 to be in the connecting state when the ordered
revolving speed of the rotor 40 is changing toward a deceleration side and the actual revolving speed of the rotor 40
does not reach the predetermined revolving speed range.
[0525] With this configuration, it is possible to prevent the switch portion 92 from being in the connecting state when
the motor 23 is in the powering state such as when the motor 23 is accelerated.
[0526] In addition, the controller portion 93 sets the switch portion 92 to be in the connecting state when the ordered
revolving speed of the rotor 40 is changing, to the deceleration side, toward a work-stopping revolving speed at which
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a work by the rotor 40 is stopped and the actual revolving speed of the rotor 40 does not reach the work-stopping
revolving speed.
[0527] With this configuration, it is possible to more reliably prevent the switch portion 92 from being in the connecting
state when the motor 23 is in the powering state.
[0528] In addition, the electric motor 23 includes a plurality of electric motors, the working portion 32 includes a plurality
of rotors 40, and the controller portion 93 sets the switch portion 92 to be in the connecting state when the ordered
revolving speed of at least one of the rotors 40 (a target rotor) is changing and the actual revolving speed of at least one
of the rotors 40 (the target rotor) does not reach the predetermined revolving speed range.
[0529] With this configuration, in the working device 3 having the plurality of electric motors 23 and the plurality of
rotors 40, unnecessary switching operation to the switch portion 92 can be eliminated, and the life of the switch portion
92 can be extended. In this manner, the regenerative power can be appropriately processed (consumed) for a long
period of time.
[0530] In addition, the controller portion 93 sets the switch portion to be in the connecting state when the ordered
revolving speed of at least one of the rotors 40 (a target rotor) is changing toward the deceleration side and the actual
revolving speed of at least one of the rotors 40 (the target rotor) does not reach the predetermined revolving speed range.
[0531] With this configuration, in the working device 3 having the plurality of electric motors 23 and the plurality of
rotors 40, it is possible to prevent the switch portion 92 from being in the connecting state when the motor 23 is in the
powering state.
[0532] In addition, the controller portion 93 sets the switch portion 92 to be in the connecting state when the ordered
revolving speed of at least of the rotors (a target rotor) is changing, to the deceleration side, toward a work-stopping
revolving speed at which a work by the rotor 40 is stopped and the actual revolving speed of at least one of the rotors
(the target rotor) does not reach the work-stopping revolving speed.
[0533] According to this configuration, in the working device 3 having the plurality of electric motors 23 and the plurality
of rotors 40, it is possible to more reliably prevent the switch portion 92 from being in the connecting state when the
motor 23 is in the powering state.
[0534] In addition, the working device 3 is any one of a fertilizer sprayer device to spray fertilizer to an agricultural
field, a chemicals sprayer device to spray chemicals to the agricultural field, a seeder device to sow seeds to the
agricultural field, and a baler device to collect and bale harvested products.
[0535] According to this configuration, in the case where the working device 3 is any one of the fertilizer sprayer device,
the chemicals sprayer device, the seeder device, and the baler device, the regenerative power generated in the electric
motor 23 can be appropriately processed (consumed) even when the actual required power (the actual load) of the
electric motor 23 fluctuates significantly.
[0536] The working machine 1 includes: the traveling vehicle 2 having the prime mover 11; and the working device 3
connected to the traveling vehicle 2.
[0537] This configuration provides the working machine 1 having the working device 3 capable of appropriately process-
ing (consuming) the regenerative power generated in the electric motor 23 even when the actual required power (the
actual load) of the electric motor 23 fluctuates significantly.
[0538] In the above description, the embodiment of the present invention has been explained. However, all the features
of the embodiment disclosed in this application should be considered just as examples, and the embodiment does not
restrict the present invention accordingly. A scope of the present invention is shown not in the above-described embod-
iment but in claims, and is intended to include all modified examples within and equivalent to a scope of the claims.

[DESCRIPTION OF THE REFERENCE NUMERAL]

[0539]

1 Working machine
2 Traveling vehicle
3 Working device
11 Prime mover (Engine)
19 PTO shaft
23 Electric motor (Motor)
231 First motor
232 Second motor
32 Working portion (sprayer portion)
40 Rotor
410 First rotor
420 Second rotor
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50 Power transmission mechanism
52 Planetary gear mechanism (First planetary gear mechanism)
57 Second inputting portion (First shaft)
62 First inputting portion (First planetary carrier)
64 Outputting portion (Output transmission shaft)
91 Regeneration resistance
92 Switch portion
93 Controller portion (Second controller portion)
140 Detector

Claims

1. A working device connected to a traveling vehicle having a prime mover and configured to perform an agricultural
work, comprising:

a working portion to perform an agricultural work;
an electric motor to be driven by electric power;
a power transmission mechanism to which power generated by the electric motor is inputted, the power trans-
mission mechanism being configured to transmit the power to the working portion;
a regeneration resistor to consume a regenerative power generated in the electric motor;
a switch portion to switch, between a connecting state and a shut-off state, a state established between the
electric motor and the regeneration resistor; and
a controller portion to control driving of the electric motor and switching of the switch portion.

2. The working device according to claim 1,
wherein the electric motor is driven by electric power supplied from the traveling vehicle, and
wherein power generated by the electric motor and power supplied from the prime mover are inputted to the power
transmission mechanism.

3. The working device according to claim 1 or 2,
wherein the controller portion

switches the switch portion to be in the connecting state when the regenerative power is generated, and
switches the switch portion to be in the shut-off state when generation of the regenerative power stops.

4. The working device according to any one of claims 1 to 3,
wherein the electric motor includes a plurality of electric motors, and
wherein the controller portion switches the switch portion to be in the connecting state when at least one of the
electric motors generates regenerative power.

5. The working device according to any one of claims 1 to 3,
wherein the electric motor includes a plurality of electric motors, and
wherein the controller portion switches the switch portion to be in the connecting state when all of the electric motors
generate regenerative power.

6. The working device according to any one of claims 1 to 3,
wherein the electric motor includes a plurality of electric motors, and
wherein the controller portion switches the switch portion to be in the connecting state

when all of the electric motors generate regenerative power or
when one of the electric motors generates regenerative power and the others of the electric motors generate
powering power and the regenerative power generated by the one of the electric motors is larger than the
powering power generated by each of the others of the electric motors.

7. The working device according to any one of claims 1 to 3,
wherein the electric motor includes a plurality of electric motors, and
wherein the controller portion switches the switch portion to be in the connecting state in transmitting a signal that
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orders at least one of the electric motors to reversely revolve.

8. The working device according to any one of claims 1 to 7,
wherein the prime mover is an engine, and
wherein the power transmission mechanism has:

a planetary gear mechanism having:

a first inputting portion to which power from the engine is inputted through a PTO shaft; and
a second inputting portion to which power generated by the electric motor is inputted; and

an outputting portion to output the power from the planetary gear mechanism to the working portion.

9. A working machine comprising:

a traveling vehicle having a prime mover; and
a working device connected to the traveling vehicle and configured to perform an agricultural work,
wherein the working device includes:

a working portion to perform the agricultural work;
an electric motor to be driven by electric power;
a power transmission mechanism to which power generated by the electric motor is inputted, the power
transmission mechanism being configured to transmit the power to the working portion;

a regeneration resistor to consume a regenerative power generated in the electric motor; and
a switch portion to switch, between a connecting state and a shut-off state, a state established between the
electric motor and the regeneration resistor, and
wherein the traveling vehicle or the working device has
a controller portion to control driving of the electric motor and switching of the switch portion.

10. The working machine according to any one of claims 1 to 8, comprising:

an inverter to control driving of the electric motor; and
a power supply circuit connected to the inverter and configured to supply electric power to the electric motor
through the inverter,
wherein the inverter includes
a protection device to stop an output when a load voltage exceeds a predetermined voltage, and
wherein the controller portion switches the switch portion when a voltage of the power supply circuit exceeds
a threshold voltage set between the predetermined voltage and a rated voltage of the power supply circuit.

11. The working device according to any one of claims 1 to 8 and 10,
wherein power of the prime mover is inputted to the power transmission mechanism through a PTO shaft, and
wherein the controller portion calculates a revolving speed of the rotor based on a revolving speed of the electric
motor and a revolving speed of the PTO shaft.

12. The working device according to claim 11, comprising:

an inverter to control driving of the electric motor;
a power supply circuit connected to the inverter and configured to supply electric power to the electric motor
through the inverter; and
a detector to detect a revolving speed of the electric motor,
wherein the controller portion calculates a revolving speed of the rotor based on an ordered revolving speed
transmitted from the controller portion to the inverter to control a revolving speed of the electric motor and on
a received revolving speed detected by the detector and transmitted from the inverter.

13. The working device according to claim 12,
wherein the controller portion calculates a revolving speed of the rotor as a value between the ordered revolving
speed and the received revolving speed.
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14. A working device connected to a traveling vehicle having a prime mover and configured to perform an agricultural
work, comprising:

a working portion to perform an agricultural work, using revolving of a rotor;
an electric motor to be driven by electric power;
a power transmission mechanism to which power generated by the electric motor is inputted, the power trans-
mission mechanism being configured to transmit the power to the working portion;
a regeneration resistor to consume a regenerative power generated in the electric motor;
a switch portion to switch, between a connecting state and a shut-off state, a state established between the
electric motor and the regeneration resistor; and
a controller portion to control switching of the switch portion,
wherein the controller portion sets the switch portion to be in the shut-off state when an actual required power
of the electric motor is a positive value larger than 0W and is equal to or more than a first threshold value
determined based on a fluctuation width of the actual required power determined by a revolving speed of the rotor.

15. The working device according to claim 14,
wherein the controller portion sets the first threshold value based on a first fluctuation width of the actual required
power when a revolving speed of the rotor is a first revolving speed, and sets the first threshold value based on a
second fluctuation width of the actual required power larger than the first fluctuation width when a revolving speed
of the rotor is a second revolving speed lower than the first revolving speed.

16. The working device according to claim 14 or 15,
wherein the controller portion sets the switch portion to be in the connecting state when the actual required power
of the electric motor is equal to or less than a second threshold value lower than the first threshold value.

17. The working device according to claim 16,
wherein the second threshold value is set to a negative value less than 0W.

18. The working device according to claim 16,
wherein the second threshold value is set to a positive value larger than 0W.

19. The working device according to any one of claims 16 to 18,
wherein the first threshold value is set to a summation of the second threshold value and a value obtained by
multiplying the fluctuation width of the actual required power with a safety rate.

20. The working device according to any one of claims 14 to 19,
wherein the fluctuation width of the actual required power to be used for setting of the first threshold value is a
fluctuation width of the actual required power at a stationary revolving speed of the rotor performing work under a
stationary state, and
wherein the stationary revolving speed is a revolving speed at which the actual required power of the electric motor
alternately fluctuating between a regenerative state and a powering state.

21. The working device according to any one of claims 16 to 20,
wherein the controller portion continuously maintains the shut-off state even when the actual required power is lower
than the first threshold value after setting the switch portion to be in the shut-off state when the actual required power
is equal to or more than the first threshold value, then the switch portion is set to be in the connecting state when
the actual required power is equal to or less than the second threshold value, and then the switch portion is set to
be in the shut-off state when the actual required power is equal to or more than the first threshold value.

22. The working device according to any one of claims 14 to 20,
wherein the electric motor includes a plurality of electric motors, and
wherein the controller portion sets the switch portion to be in the shut-off state when summation of the actual required
powers of the electric motors is a positive value larger than 0W, and sets the switch portion to be in the connecting
state when the summation is equal to or less than a second threshold value lower than the first threshold value.

23. A working device connected to a traveling vehicle having a prime mover and configured to perform an agricultural
work, comprising:
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a working portion to perform an agricultural work, using revolving of a rotor;
an electric motor to be driven by electric power;
a power transmission mechanism to which power generated by the electric motor is inputted, the power trans-
mission mechanism being configured to transmit the power to the working portion;
a regeneration resistor to consume a regenerative power generated in the electric motor;
a switch portion to switch, between a connecting state and a shut-off state, a state established between the
electric motor and the regeneration resistor; and
a controller portion to control driving of the electric motor and switching of the switch portion,
wherein the controller portion sets the switch portion to be in the shut-off state when an ordered revolving speed
of the rotor ordered by the controller portion is a work-stopping revolving speed at which a work is stopped and
an actual revolving speed of the rotor is the work-stopping revolving speed.

24. The working device according to claim 23,
wherein the electric motor includes a plurality of electric motors,
wherein the working portion includes a plurality of rotors, and
wherein the controller portion sets the switch portion to be in the shut-off state when all of the ordered revolving
speeds of the rotors are the work-stopping revolving speeds and all of the actual revolving speeds of the rotors are
the work-stopping revolving speeds.

25. The working device according to any one of claims 14 to 24,
wherein the prime mover is an engine, and
wherein a power of the engine is inputted to the power transmission mechanism through a PTO shaft.

26. The working device according to any one of claims 23 to 25,
wherein the work-stopping revolving speed is 0rpm.

27. A working device connected to a traveling vehicle having a prime mover and configured to perform an agricultural
work, comprising:

a working portion to perform an agricultural work, using revolving of a rotor;
an electric motor to be driven by electric power;
a power transmission mechanism to which power generated by the electric motor is inputted, the power trans-
mission mechanism being configured to transmit the power to the working portion;
a regeneration resistor to consume a regenerative power generated in the electric motor;
a switch portion to switch, between a connecting state and a shut-off state, a state established between the
electric motor and the regeneration resistor; and
a controller portion to control driving of the electric motor and switching of the switch portion,
wherein the controller portion sets the switch portion to be in the connecting state when an ordered revolving
speed of the rotor ordered by the controller portion is changing and an actual revolving speed of the rotor does
not reach a predetermined revolving speed range including the ordered revolving speed.

28. The working device according to claim 27, comprising
a generator to supply electric power to the electric motor,
wherein the controller portion sets the switch portion to be in the shut-off state when an actual required power of
the electric motor is larger than a half of a rated output value of the generator.

29. The working device according to claim 27 or 28,
wherein the controller portion sets the switch portion to be in the connecting state when the ordered revolving speed
of the rotor is changing toward a deceleration side and the actual revolving speed of the rotor does not reach the
predetermined revolving speed range.

30. The working device according to any one of claims 27 to 29,
wherein the controller portion sets the switch portion to be in the connecting state when the ordered revolving speed
of the rotor is changing, to the deceleration side, toward a work-stopping revolving speed at which a work by the
rotor is stopped and the actual revolving speed of the rotor does not reach the work-stopping revolving speed.

31. The working device according to any one of claims 27 to 30,
wherein the electric motor includes a plurality of electric motors,
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wherein the working portion includes a plurality of rotors, and
wherein the controller portion sets the switch portion to be in the connecting state when the ordered revolving speed
of at least one of the rotors is changing and the actual revolving speed of at least one of the rotors does not reach
the predetermined revolving speed range.

32. The working machine according to claim 31,
wherein the controller portion sets the switch portion to be in the connecting state when the ordered revolving speed
of at least one of the rotors is changing toward the deceleration side and the actual revolving speed of at least one
of the rotors does not reach the predetermined revolving speed range.

33. The working machine according to claim 31 or 32,
wherein the controller portion sets the switch portion to be in the connecting state when the ordered revolving speed
of at least of the rotors is changing, to the deceleration side, toward a work-stopping revolving speed at which a
work by the rotor is stopped and the actual revolving speed of at least one of the rotors does not reach the work-
stopping revolving speed.

34. The working device according to any one of claims 1 to 8 and 10 to 33, wherein the working device is any one of a
fertilizer sprayer device to spray fertilizer to an agricultural field, a chemicals sprayer device to spray chemicals to
the agricultural field, a seeder device to sow seeds to the agricultural field, and a baler device to collect and bale
harvested products.

35. A working machine comprising:

a traveling vehicle having a prime mover; and
the working device according to any one of claims 10 to 34, connected to the traveling vehicle.
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